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8 

26 

transmits  estimate  of  appropriation 

for  educational  purposes  for  Sac 
and  Fox  Indians  of  the  Missouri. .. 

8 



37 

transmits  draught  of  a  bill  to  estab- 

lish a  reservation  for  certain  In- 

dians in  the  Territory  of  Montana. 

8 



38 

transmits  draught  of  a  bill  and  esti- 

mates of  appropriation  for  removal 

of  Kickapoo  and  other    Indiaus 

from  Texas  and  New  Mexico 

8 

39 

tmnsmite    estimates  of  appropria- 

tions to  aid  the  Indians  of  the 

Northern  superintendency  in  arts 
of  civilized  life 

6 

40 

transmits  estimate  of  appropriation 

for  collecting  and  subsisting  the 

Apache  Indians  in  Arizona    and 

New  Mexico 

8 

41 

transmits  estimate  of  appropriation 

to  indemnify  the  Pawnee  Indians 

for  4.800  acres  of  laud 

8 

42 

transmits  draught  of  a  bill  for  relief 
of  fjertsin  trii>es  of  Indians  in  the 

Northern  snoerintendencv ...... 

6 

43 

transmits  estimate  of  appropriations 

Teqoired   to  fhlfili  treaty  obliga- 

tions with  Winnebago  Indians  of 

Nebraska 7 

8 

44 

transmits  estimate  of  appropriation 

for  removal  of  the  Kansas  tribe  of 

Indiaos  to  the  Indian  Territory  . . . 

8 

45 
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Interior, 

Secretary  of,  communioatesrelativeto  a  deficiency 
in  the  appropriation  for  the  erec- 
tion of  Duilaings  for  the  Reform 
School  in  the  District  of  Colambia . 

8 

47 

communicates  relative  to  an  agree-  i 

, 

ment  concluded  with  the  Ute  In-  • 

1 

dians,  in  Colorado,  September  13,  ; 

1873 ;        8 

53  \ 

transmits  draught  of  a  bill  making  j 

available  cerUin  unexpended  bal- 

1 

1 

ances  of  funds  to  lie  used  for  the 

civilization  of  the  Pawnee  Indians. 

8 



55 

transmits  draught  of  a  bill  to  author- 

ize the,  to  use  ceitain  unexpended  I 

balances  of  appropriation  for  the  ] 

Indian  service 

8 

54 

transmits  draught  of  a  bill  providing 

for  the  manner  of  paying  annuities  \ 

to  Indian  tribes  under  treaties 

8 

56 

communicates   relative  to    certain 

private  land-claims  in  Louisiana.. 

9 

60 

communicates  relative  to  articles  of 

convention  concluded  with   Sho- 

shone and  Bannock  Indians  fer  re- 

linquishment of  a  portion  of  their 

reservation  in  Wyoming  Territory. 

9 

61 

communicates  answer  to  resolution 

of  the  House  iu  relation  to  the  ex- 

penses incurred  in  his  Department 
by  the  abolition  of  the  franking 

privilege j        ^ 

73 

communicates  in  relation  to  an  esti-  , 

mate  of  appropriation  for  continu- 

ation of  geological  and  geograph- 

ical survey  of  the  Territories 

9 

74 

of   the  Choctaw  and  Chickasaw 

Indians 

9 

75 

transmits  estimate  uf  appropriation 

for  the  employment  and  support  of 

a  carpenter  and  shoemaker  at  the 

Pawnee  agency,  in  Nebraska 

9 

79 

transmits  statement  of  indebtedness 

on  account  of  collecting  upon  reser- 

vations and  subsisting  Apache  In- 

dians in  Arizona  and  New  Mexico  . 

9 

80 

communicates  relative  to  an  agree- 

ment concluded  with  the    Crow 

tribe  of   Indians,   iu    accordance 

, 

with  act  of  April  23, 1872 

9 

89 

transmits  estimate  of  apnropriation 
for  removing   the  Kickapoo  and 

other  roaming  bands  of  Indians 

from  Mexico  to  the  ludian  Terri- 

tory ..........  ................... 

9 

9C 

transmits  report  of  special  agent  ap- 

}K>inted  to  visit  the  Mission  Indians 

of  Southern  California 

9 

91 

transmits  estimate  of  appropriation 

required  to  defray  expenses  inci* 

dent  to  the  survey  of  Indian  reser- 

vations during  coming  fiscal  year.. 

9 

91 

transmits  estimate  of  appropriation 

required   for   holding   a    general 
council  of  Cherokee,  Creek,  &c.. 

as  provided  by  treaties  with  said 
Inoians 

r^l^^u 

9; 

Digitized 

yLj(J 

UVK 

INDEX. 


XXI 


Subject. 

Vol. 

Part. 

* 

No. 

Page. 

IiMor,  Senetmry  of,  traDsmits  drwigfat  of  a  bill  to  flocnre 
eighty  acres  of   land  in    White 
Earth  reserv^ation  of  Chippewa  In- 
dians, in  Minnesota,  to  the  Episco- 
nal  Board  of  Missions. .-.--. ..---. 

9 
9 

9 

9 

9 

9 
9 
9 
9 

10 
10 
10 
10 

12 
12 

'> 

t- 

94 
95 

97 

102 

108 

109 
110 
118 
119 

125 
129 
130 
135 

142 
147 

transmits   reports   relative  to   the 
Union  Paciiic  Railroad 

answers  resolntions  of  the  Honse, 
relative  to  the  namber  of  pension- 
agents  appointed  under  existing 
laws,  «fec ..--- --. ......... 

transmits  draught  of  a  bill  to  pro- 
vide for  a  reservation  for  the  Indi- 
ans of  the  Colville  agency,  and  for 
Ccenr  d'Al^ne  Indians,  of  the  Ter- 
ritory of  Idaho,  &c 

transmits  draught  of  bill  to  amend 
acts  of  June  30, 1834,  and  February 
13, 1862,  to  regrulate  trade  and  in- 
tercourse   with    various    Indian 
tribes 

transmits  estimate  of  appropriation 
for  the  purchase  from  Omaha  In- 
dians, in  Nebraska,  such  quantity 
of  land  as  may  be  required  for 
Winnebago  Indians  in  Wisconsin.. 

the  Acting  Secretary  communicates 
relative  to  leasing  or  sellinsc  a  por- 
tion of  the  Allegany  reservation, 
in  the  State  of  New  York 

transmits  draught  of  bill  to  amend 
act  to  restore  a  part  of  Round  Val- 
ley Indian  reservation,  in  Califor- 
nia, to  public  lands -- .... .... 

transmits  estimate  of  appropriatioa 
to  pay  for  improvements  by  set- 
tlers on  lands  set  apart  for  Makah 
Indians - 

transmits  communication  from  the 
secretary  of  the  board  of  Indian 
.commissioners,  relative  to  pay  from 
unexpended  balance  of  appropria- 
tions  

communicates  relativ«  to  an  agree- 
ment concluded  Novombor  7, 1873, 
with  Bannock  and  other  Indians  in 
Son  thern  Idado ...............   ... 

transmits    an    agreement  with  the 
Jicarilla  Apache  and  certain  Ute 
Indians  in  the  Territory  of  New 
Mexico 

transmits  draught  of  a  bill  amending 
the  act  making  appropriations  for 
the  Indian  Department  for  year 
ending  June  30,  1849 

transmits  dettiilcd  statement  of  the 
amount  of  moneys  expended  and 
indebtedness  incurred  in  connec- 
tion with  the  Indian  service  from 
June  30,  1873,  to  December,  1873, 
&c 

transmits  draught  of  bill  amenda- 
tory of  and  supplementary  to  the 
act  to  set  apart  land  for  Yellow- 
stone Park 
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Interior,  Secretary  of,  transmits  the  transcript  of  private 
land-claim  reported  as  No.  77,  in 
the  name  of  OJo  Caliente,  in  Rio 

«                                   Arriba  County,  New  Mexico 

transmits  the  transcript  of  the  land- 
grant  to  Antonio  Chaves,  being 
private   land-claim    reported    as 
No.  79 

12 
12 
12 

12 
12 
12 

148  . 
149 

transmits  a  report  showing  the  ne- 
cessity existing  for  legislation  in 
behalf  of  Mission  Indians,  in  Cali- 
fornia  - 

156 

communicates  relative  to  the  condi- 
tion and  wants  of  the  Ute  Indians, 
of  Utah ;    the  Pi-Utes,  of  Utah, 
Northern  Arizona,  Southern   Ne- 
vada, and   Southeastern  Califor- 
nia ;  the  Go-si-Utes,  of  Utah  and 
Nevada ;  Northwestern  Shoshones, 
of  Idaho  and  Utah,  and  the  West- 
em  Shoshones,  of  Nevada 

157 

communicates  relative  to  an  appro- 
)riation    to  aid    th«   Indians   in 
Shasta  County,  California 

communicates  relative  to  an  appro- 
priation for  relief  of  the  Flathead 
Indians,  in  Montana 

communicates  relative  to  an    esti- 
mate of  appropriation  required  for 
the  settlement  and  support  of  Kan- 

158 
16t 

sas  Indiaus  on  their  new  reserva- 
tion ..^... 

12 

12 

12 
12 

12 

12 

12 

12 
15 

1R 

transmits  draught  of  a  bill  author- 
izing the,  to  use  funds  from  sale  of 
lands  for  the  benefit  of  the  Osage 
Indians 

If 

transmits   amendment    to   existiug 
laws,  fixing  a  minimum   peualty 
for  their  violation  in  selling  liquor 
to  Indians..... 

1' 

transmits  the  claim  of  John  Watts 
for  depredations  committed  by  Co- 
manche ludians 

1 

commnnicates  relative  to  an  appro- 
bation for  subsisting    the    Red 
1  !]!loud  and  Whetstone  Indian  agen- 
cies   - 

1 

transmits  draught  of  a  bill  confer- 
ring exclusive  jurisdiction  over  In- 
dian reservations  upon  the  United 
States  courts,  and  for  the  punish- 
ment of  crimes  committed  by  and 
against  Indians 

commnnicates  relative  to  an  appro- 
priation to  relieve  the  necessities 
of  the  Chippewa  Indians  attached 
to  Red  Cliff  and  Bad  River  reser- 
vations, in  Wisconsin 

transmits  three  reports  of  the  sur- 
veyor-general of  New  Mexico  on 
private  land-claims  in  said  Terri- 
tory  

commnnicates  relative  to  a  treaty 
made    with    the    Choctaw    and 
Chickasaw  Indians,  April  28,  1866. 

\ 
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Intciior,  Secretary  of,  transmits  the  report  of  the  snrveyor- 

general  of  New  Mexico  on  the  land- 

Krant  to  Juan  de  Meetas,  private 
land-claim  reported  as  No.  80 

15 

213 

transmits  petition  of  deputy  survey- 

ors of  public  lands  asking  for  an 

appropriation 

15 

218 

communicates  relative  to  an  appro- 

priation required  for  the  Navy  pen- 

sions during  remainder  of  current 

fiscal  year 

16 

226 

recommends  an  amendment  of  House 

bill  No.  2343,  providing  for  the  ap- 

pointment of  a  superintendent  of 

education  for  Indian  Territory 

16 

227 

transmits  draught  of  a  bill  to  enable 

Indians  to  become  citizens  of  the 

United  States 

16 

228 

communicates  relative  to  an  appro- 

priation to  subsist  certain  Kicka- 

poo  Indians  during  the   current 

fiscal  year 

16 

236 

transmits  draught  of  a  bill  for  regu- 

lating bids  for  Indian  goods 

16 

238 

transmits  report  of  the  surveyor- 

general  of  New  Mexico  on    the 
Santa  ¥6  City  laud-claim,  being 

private    land-claim    reported   as 
No.  88 

16 

239 

transmits  private  land- claim  of  Fran- 

cis Vall^,jr 

16 

.--... 

241 

communicates  relative  to  an  appro- 

priation to  meet  outstanding  in- 
debtedness of  the  Indian  service 

in  California 

16 

243 

communicates    relative    to    private 

land-claim  of  John  Baptiste  Vall^ 

and  Francis  Vall^,  sr 

16 

1    242 

communicates  relative  to  an  appro- 

1 

priation  for  relief  of  the  Stock- 
jridgo  and  Muusee  tribe  of  In- 

1 

dians,  in  Wisconsin 

16  1 244 

submits  estimate  of  appropriation 

1 

for  subdivision  of  White  Earth  res- 

1           ' 

ervation,  in  Minnesota 

16^ 246 

...••. 

submits  estimates  to  pay  to  Osage 

Indians  interest  on  net  avails  of 

' 

lands  sold  under  treaty  of  Septem- 

1           1 

ber  29, 1865  

16] 

i 

247 

transmits   report  of   the  surveyor- 

general  of  New  Mexico  on  land- 

grant,  being   private   land-claim 

No.  87 

17  1 

258 

communicates  relative  to  pine-tim- 

ber included  within  forfeited  or 

1 

lapsed  railroad-grants 

17    

260 

transmits   answer    to  resolution  of 

1 

1 

the  House  in  relation  to  the  Hot 

Springs,  Arkansas 

17    

273 

communicates  relative  to  an  addi- 

tional appropriation  to  complete 

1 

the  new  jail  for  the  District  of 

1 

Columbia 

17' 

279 

transmits  report  of   the   surveyor- 
general  of  New  Mexico  on  the  pri- 

1 

vate  land-claim  of  Francisco  Mon- 

ies Vigil,  reported  as  No.  91 
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.  Subject. 


Interior,  Secretary  of,  commanicates  relative  to  the  cUim 

of  Charles  Oliver  Dnclonel .... 

commnnicatee  relative  to  the  claim 

of  B.  Soulie 

lutemal  Revenue,  annual  report  of  the  Commissioner  of . .. 

index  of  the  above 

letter  from  the  Secretary  of  the  Treasury, 
in  answer  to  resolution  of  the  House, 
transmitting  statement  showing  the 
number  of  persons  employed  in  the 
Bureau  of,  and  compensation  paid 
them,  December  1,  18()6,  and  Decem- 
ber 1, 1873 

Internal  taxes,  letter  from  the  Secretary  of  the  Treasury, 
transmitting,  in  answer  to  a  resolution  of  the  House,  a 
statement  of  amount  of  money  refunded,  from  March  4, 
1873,  to  January  8,  1874,  on  account  of  customs-duties 
and 


Irrigation,  message  from  the  President,  transmitting  pa{)ers 
relating  to,  of  the  San  Joaquin,  Tulare,  and  Sacraiiieuto 

Valleys,  California 

Iowa,  letter  from  the  Secretary  of  the  Interior,  transmit- 
ting report  of  commissioners  to  examine  lands  in, 
above  the  Raccoon  Fork  of  the  Des  Moines  River, 
letter  from  the  Secretary  of  War,  relative  to  tbe  re- 
moval of  the  north  pier  of  the  old  railrond-bridge 
of  the  Chicago,  Rock  Island  and  Pacitic  Railroad, 
at  Davenport 


Jail,  letter  from  the  Secretary  of  the  Interior,  relative  to 
an  additional  appropriation  to  complete  the  new,  author- 
ized to  be  constructed  in  and  for  the  District  of  Columbia. 

James  River  and  Kanawha  Canal,  letter  fi-om  the  Secretary 
of  War,  in  answer  to  resolution  of  the  House,  trnusmit- 
ting  report  upon  the  i>roject  for  the 


Vol. 


17 

17 
6 
6 


15 
17 

8 


Part. 


17 


15  I 


No. 


283 

284 

4 
4 


99 

211 

290 
25 

83 

279 
219 


Kansas,  letter  from  the  Secretary  of  the  Interior,  transmit- 
ting bill  providing  for  the  sale  of  the  Kansas  In- 
dian lands  in ^ 

letter  from  the  Secretary  of  the  Interior,  trauMmit- 
ting  estimate  of  appropriation  for  removal  of 

the  Kansa.s  Indians  to  the  Indian  Territory ^ 

Kelly,  Frank  M.,  letter  from  the  Secretary  of  Wfir,  trans- 
mitting draught  of  a  bill  for  relief  of,  private  Company 

F,  First  Cavalry 8 

King,  William  F.,  Sergeant-major,  letter  from  chief  clerk 
of  the  War  Department,  transmitting  draught  of  a  bill 
to  authorize  an  issue  of  clothing  to - 17 


Lake  Huron  and  Lake  Erie,  letter  from  the  Secretary  of 

War,  transmitting  report 
of  a  board  of  engineers, 
relative  to  the  practica- 
bility    of    bridging     the 

channels  between 

letter  from  the  Secretary  of 
War,  in  answer  to  resolu- 
tion of  the  House,  relative 
to  an  estimate  of  expense  i 
of  deepening  and  widen- 
ing the  navigable  channel 
of  the  rivers  connecting.. ly^ 


20 


45 


10 


2G3 


G4 
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INDEX. 


WV 


Subject. 


Liod-Offioe,  annaal   report  of  the  Commiaaioner  of  the 

General,  (vol.  l,of) 

Laodfl,  pablic,  letter  from  the  Secretary  of  War,  relative  to 
bill  of  the  House  2298,  to  restore  certain 
lands  in  California  to  homestead  and  pre- 
emption settlement 

letter  from  Acting  Secretary  of  the  Interior, 
transmitting  petition  of  deputy  surveyors 

of,  asking  for  an  appropriation 

LiKavin^  stations,  letter  from  the  Secretary  of  theTreas- 
sij«  relative  to  act  of  March  3,  1873,  to  provide  for  the 
etublishment  of,  on  the  coasts  of  Maine,  New  Hampshire, 

Vsflsacbnsetts,  Virginia,  and  North  Carolina 

Liquor,  letter  from  the  Secretary  of  the  Interior,  recom- 
mending an  amendment  to  existing  laws  fixing  a  mini- 
mum penalty  for  their  violation  in  selling,  to  Indians 

Loans,  letter  from  the  Secretary  of  the  Treasury,  transmit- 
ting a  statement  of  temporary,  authorized  by  acts  of  Feb- 
ruary 25,  March  17,  and  July  11,  1862,  and  June  30, 1864.. 
LfiDf,  Jamee  W.,  letter  from  the  Secretary  of  War,  relative 

to  the  bill  of  the  House  No.  1701,  for  the  relief  of 

LoQu»iaua,  letter  from  the  Secretary  of  the  luterior,  relative 

to  private  land-claims  in • 

letter  from  the  Secretary  of  War,  in  answer  to 
a  resolution  of  the  House,  relative  to  the  ex- 
amination of  the  channel  in  Berwick  Bay, 
at  the  mouth  of  the  Atchafulaya  River,  within 

t  he  State  of 

Lower  MissiisHippi  River,  letter  from  tlie  Secretary  of  War, 
transmitting  estimate  of  appropriation  for  the  purpose 
»t  furnishing  food  to  destitute  persons  on  the 

M. 

Mail-matter,  letter  from  the  Postmaster-General,  in  answer 
to  n^flolntion  of  the  House,  relative  to  examination  of, 
pacing  through  the  New  York  and  Boston  post-of!ice8... 
Mulp.  letter  froin  the  President,  relative  to  expenses  in- 
carred  by  the  various  Departments  for  transportation  of 
soy  matter  which  before  the  abolition  of  the  franking 

privilege  was  carried  in  the 

MaloDey,  (».  L.,  letter  from  the  Secretary  of  War,  transmit- 
ting information  relative  to  the  claim  of 

Uftie  Island  navy-yard,  letter  from  the  Secretary  of  the 
Navy, in  answer  to  resolution  of  the  House,  relative  to  the 
Dece^hity  for  a  lietter  supply  of  fresh  water  and  for  im- 
proved roads  at  the 

Vartial-law,  District  of  Columbia,  letter  from  the  Secretary 
of  War,  relative  to  the  date  of  the  President's  proclama- 
tion declaring 

Massachusetts,  letter  from  the  Secretary  of  War,  relative  to 

the  survey  of  Plymouth  Harbor 

McColley,  Hiram  H.,  letter  from  the  Secretary  of  War,  rela- 
tive to  the  claim  of 

Mead,  James  R.,  and  Joab  Spencer,  message  from  the  Presi- 
dent, returning  without  his  approval  bill  IL  R.  No.  1331, 

fur  the  relief  of 

Michigan,  letter  from  the  Secretary  of  War,  in  answer  to  a 
resolution  of  the  House,  transmitting  a  report 
of  the  survey  aud  estimate  of  cost  fur  the  im- 
provement of  Saginaw  River 

letter  from  the  Secretary  of  War,  relative  to  the 

relinquishment  of  Fort  Wilkins 

letter  from  the  Secretary  of  War,  relative  to  the 
military  reservatiou  at  Fort  Wilkins 
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12 


10 


f  I 


218 


29 


11>9 


249 
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Sabject. 


Military  Academy,  letter  from  the  Secretary  of  War,  relative 

to  the  admission  of  Argentine  students  at  the 

Military  expenditures,  letter  from  the  Secretary  of  War, 
transmitting  statement  showing  the  appropriations  for 

the  military  service  for  preceding  year 

Military  prisons,  letter  from  the  Secretary  of  War,  transmit- 
ting report  npon 

Military  reservation,  letter  from  the  Secretary  of  War, 
transmitting  report  of  a  board  of 
arbitrators  convened  for  apprais- 
ing the  valuation  of  certain  build- 
ings on  the,  of  Fort  Bridger 

letter  from  the  Secretary  of  War, 
relative  to  the  Rush  Valley,  Utah 

Territory 

letter  from  the  Secretary  of  W^ar, 
relative  to  House  bill  No.  773,  to  re- 
duce Fort  Sanders 

letter  from  the  Secretary  of  War, 
relative  to  bill  for  relief  of  settlers 

on  the  Fort  Randall 

letter  from  the  Secretary  of  War, 
relative  to  joint  resolution  of  the 
House  No.  55,  respecting  the,  at 

Fort  Butler 

letter  from  the  Secretary  of  War, 
relative  to  the  sale  of  Horn  Island, 

in  the  Gulf  of  Mexico 

letter  from  the  Secretary  of  War, 
relative  to  the  present  condition 

of  Presidio 

letter  from  the  Secretary  of  War, 
relative  to  bill  of  the  House  No. 
1479,  to  restore  the  Rush  Valley,  in 

Utah,  to  the  public  lands 

letter  from  the  Secretary  of  War, 
relative  to  the,  at  Fort  Wilkins, 

Michigan 

Military  sites,  letter  from  the  Secretary  of  War,  relative  to 

the  purchase  of,  in  Texas 

Military  telegraph,  letter  from  the  Secretary  of  War,  rela- 
tive t'O  the  want  of  a  law  affixiug  a 
penalty  for  tampering  with  the,  in 

Arizona 

letter  from  the  Secretary  of  War,  rela- 
tive to  the  cost  of,  in  Texas 

Military  wagon- road,  letter  from  the  Secretary  of  War,  rela- 
tive to  the  construction  of  a,  from  Wallula  to  Seattle, 

Washington  Territory 

Militia,  letter  from  the  Secretary  of  War,  transmitting  state- 
ment showing  amounts  due  or  overdrawn  by  the  several 
States  under  the  law  for  arming  the,  on  the  22d  January, 
1874  ;  also  annual  report  of  Chief  of  Ordnance  for  year 

ending  June  30, 1871 

Miller,  George  A.,  and  G.  L.  Maloney,  letter  from  the  Secre- 
tary of  War,  in  relation  to  the  claims  of 

Mines  and  mining,  report  of  Prof.  R.  W.  Raymond  on 

Minnesota,  letter  from  the  Secretary  of  the  Interior,  trans- 
mitting draught  of  a  bill  to  secure  eighty 
acres  of  land  in  the  White  Earth  reservation, 
Chippewa  Indians,  to  the  Episcopal  Board  of 

Missions,  State  of 

letter  from  the  Secretary  of  the  Interior,  submit- 
ting estimate  of  appropriations  for  subdivisiou 
of  White-Earth  reservation  in 
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Hodoe  lodums,  letter  from  the  Secretary  of  the  iDterior, 
transmitting  estimate  of  appropriation  to 

subsist  the 

message  from  the  Presidenti  transmitting 
copies  of  correspondence  and  papers  rela- 
tive to  the  war  with  the 

Modoe  var,  letter  from  the  Secretary  of  War,  transmitting 
pipen  showing  the  cost  to  the  Qnartermaster's  Depart- 

Bail  cf  the 

Maotua,  letter  from  the  Secretary  of  the  Interior,  trans- 
mitting draught  of  a  bill  to  establish  a  reserva- 
tion for  certain  Indians  in  the  Territory  of.    ... 
letter  from  the  Secretary  of  the  Interior,  relative 
to  an  appropriation  for  the  relief  of  Flathead 

Indians  in 

Mott,  WaDace,  Lieut.,  letter  from  the  Secretary  of  War, 
rdstive  to  proceedings  of  a  board  of  officers  convened  at 
Camp  Douglas,  Utah  Territory,  to  investigate  and  report 

apoQ  the  loss  by  fire,  for  which,  is  responsible 

Mulder,  letter  from  the  Secretary  of  War,  transmitting 
dnoght  of  a  bill  giving  general  courts-martial  jurisdic- 
tion of  the  crimes  of,  manslaughter,  Slc 

N. 

XatioDal-bank  circulation,  letter  from  the  Secretary  of  the 
Tressory,  relative  to  the  amount  of  $54,000,000  in  notes 
for  eircnlation  which  has  been  issued  under  act  of  July 

12, 1870,  &c 

National  debt,  letter  from  the  Secretary  of  the  Treasury,  in 
answer  to  resolution  of  the  House,  transmitting  state- 
ments relative  to  refunding  the 

Naral  appropriations,  letter  from  the  Secretary  of  the  Navy, 
in  answer  to  resolution  of  the  House  in  relation  to  the, 

ibr  year  ending  June  30,  1874,  &c .• 

Naval  Asylum,  letter  from  the  Secretary  of  the  Navy,  rela- 
tive to  the  advantages  of  a  removal  of  the,  from  Phila- 

dflpbia,  Pa.,  to  Annapolis,  Md 

Navy,  Secretary  of,  annual  report  of  the 

table  of  contents  of  the  above 

recommends  an  appropriation  to  meet 
extraordinary  expenses  of  his  Depart- 
ment   

transmits  answer  to  resolution  of  the 
House,  with  statement  of  the  expenses 
consequent  upon  the  abolition  of  the 

franking  privilege 

transmits  list  of  clerks  and  other  em- 
ploy 6i  in  his  Department 

communicates  relative  to  the  removal 
of  the  Naval  Asylum  from  Philadel- 
phia, Pa.,  to  Annapolis,  Md 

transmits  answer  to  resolution  of  the 
House,  relative  to  Mare  Island  navy- 

..  yard 

^■»y,  letter  from  the  Secretary  of  the  Interior,  relative  to 
appropriation  required  fur  pensions  in  the,  for  current 

fiocal  year 

Nebnaka,  letter  from  the  Secretary  of  the  Interior,  trans- 
mitting estimate  of  appropriations  required  to 
fulfill  treaty  obligations  with  Winnebago  In- 
dians in 

letter  from  the  Secretary  of  the  Interior,  trans- 
mitting estimate  of  appropriation  for  the  em- 
ployment and  support  of  a  carpenter  and  shoe- 
maker at  the  Pawnee  agency  in 
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Nebiaska,  letter  from  the  Seoretftry  of  the  Interior,  trans- 
mi  ttlDg  estimate  of  appropriation  for  the  par- 
chase  from  the  Omaha  Indians  in,  of  soch 
quantity  of  land  as  ma^  be  required  for  the 

Winnebaeoes  in  Wisconsin 

Nevada,  letter  from  tne  Secretary  of  War,  relative  to  the 
claim  of  Hiram  H.  McColley  for  value  of  property  from 
which  he  was  ejected  by  military  authorities  at  Camp 

MoDermitt 

New  Mexico,  letter  from  the  Secretary  of  the  Interior,  trans- 
mitting an  agreement  with  the  Jicarilla 
Apache  and  certain  Ute  Indians  in  the  Ter- 
ritory of 

letter  from  the  Secretary  of  the  Interior,  trans- 
mitting the  transcript  of  private  land-claim 
'  reported  as  No.  77,  in  the  name  of  the  town  of 
Ojo  Caliente,  Rio  Arriba  County  ,Territory  of. 
letter  from  the  Secretary  of  War,  in  relation 
to  joint  resolution  of  the  House  No.  55,  re- 
lating to  the  military  reservation  known  as 

Fort  Butler,  Territory  of 

letter  from  the  Secretar}"  of  the  Interior,  trans- 
mitting three  reports  of  the  surveyor-gen- 
^  eral  of,  on  private  land-claims  in  said  Ter-  | 

ritory 

letter  from  the  Secretary  of  the  Interior,  trans- 
mitting the  report  of  the  surveyor-general 
of,  on  private  land-claim  reported  as  No.  80, 

in  the  name  of  Juau  de  Mestas .* 

letter  from  the  Secretary  of  the  Interior,  trans-  I 
niitting  a  report  of  the  sur\  eyor-general  of,  i 
on  private  land-claim  reported  sis  No.  88,  I 

Santa  Fe  City  land-claim ' 

letter  from  the  Secretary  of  War,  relative  to 
House  bill  No.- 1157,  for  the  payment  of  cer- 
tain volunteer  companies  in  the  service  of 
the  United  States  in  the  war  with  Mexico 
and  iu  the  suppression  of  Indian  disturb- 
ances in 

New  York,  letter  from  the  Secretary  of  the  Treasury.trans- 
mittiug  draught  of  a  bill  for  the  relief  of  the 
assistant  treasurer  of  the  United  States  at  the 

city  of 

letter  from  the  Secretary  of  the  Interior,  in  re- 
lation to  releasing  or  selling  a  portion  of  the 

Allegany  reservation,  in  th«  State  of 

Noland,  Top,  Vance,  et  a?.,  letter  from  the  Secretary  of  War, 

relative  to  the  claim  of,  for  cotton  taken  from  tliem 

Nolen,  John,  et  o7.,  letter  from  the  Secretary  of  War,  rela- 
tive to  the  claim  of,  named  in  House  bill  No.  156G,  for 
compensation  on  account  of  services  alleged  to  have  been 

rendered  the  Government 

Northwestern  Wyoming,  letter  from  the  Secretary  of  War, 
transmitting  report  of  the  reconnaissance  of 
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Officers,  letter  from  the  Secretary  of  War,  relative  to  act 
July  15,  1870,  making  appropriations  for  support  ot  the 
Army,  calling  attention  to  the  provision  relative  to  super- 
numerary  

Ordnance  Department,  letter  from  the  Secretary  of  War, 
transmitting  statement  of  the  purchases  made  by  the 

Ordnance  stores,  letter  from  the  S»»cretary  of  War,  relative 
to  House  bill  No.  2724,  for  the  relief  of  certain  States  and 
Territories  on  account  of 
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Oregon,  letter  from  the  chief  clerk  of  the  War  Depart- 
ment^ relative  to  the  sarvey  of  the  Coqnille  River,  in  .... 

P. 

PaynaBter-General  of  the  Army,  annual  report  of  the,  (vol. 
\)                      
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216 
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217 
13 
97 

27 

1 

226 
226 

76 

1 

29 
59 

219 

FmicDt  of  troops  hy  checks,  letter  from  the  Secretary  of 
Var.  incloeiDg  letter  from  Paymaster-General,  stating 
ofewctions  to   making,  as  proposed  by   Honse  bill  No. 
jM                          ...       

Pestentiaryy  letter  from  the  Secretary  of  the  Interior, 
tuDNBittiDg  estimate  of  appropriations  to  supply  a  defi- 
A««M»v  fkvr  Imildiiiflr  a.  in  IVvom  ncr Territorv . ...... ...... 

Peaskn-aKcnts,  letter  from  the  Secretary  of  the  Interior,  in 
Misver  to  resolution  of  the  Honse,  in  relation  to  the 
number  of,  appointed  nnder  existing  laws,  &c 

Ptaskm  Bareau,  letter  from  the  Secretary  of  4^he  Interior, 
tnasmittiDg  estimate  of  appropriations  to  supply  defi- 

MAMMA*  #Xv  »kA  tfvlAriAAl  fnraA  nf  thts     

TViMMMia  annnftl  Ttf^TM>rt  of  the  Oomntiflsioner  of.  .,.m.,,.^,n 

303 

letter  from  the  Secretary  of  the  Interior,  relative 
to  an  appropriation  required  for  the  Navy  for 
cnrr&Eit  fiscal  year  •..--. 

PSae  timber,  letter  from  the  Secretary  of  the  Interior,  rela- 
tive to,  on   lands  within  forfeited  or  lapsed  railroad 
gtaniB          ., - 

P^ctal-aavings  institations,  letter  from  the  Postmaster-Gen- 
eral, in  answer  to  resolution  of  the  House  relative  to  ex- 

Pg^tammmtMir^fi^nt^rA]     AUnUal  rCUOrt  of  tllC 

transmits  answer  to  resolution  of  the 
Honse  relative  to  examination   of 
mail-matter   by   any  custom-house 
oflQcer  while  passing  the  New  York 
and  Bo^iton  poRt-ftflRf^e*! t 

communicates  relative  to  expenses  in- 
curred by  his   Department   conse- 
c^uent  upon    the   abolition   of  the 
frankinir  nrivilecre 



transmits  answer  to  resolution  of  the 
Honse  relative  to  postal-savings  in* 
stitutions  and  the  postal-telegraph 
system ....... . ...... ......  •.-.• ...... 

1 
76  ! 

transmits  list  of  clerks  employed  in 
his   Department;    reports   of    con- 
tracts, other  than  mail;  inventory 
of  public  property ;  and  statement  of 

expenditure  of  contingent  fund 

JMand    Dalles   and  Salt  Lake  Railroad,  letter  from  the 
fkerttArr  of  War,  relative  to  the  bill  for  the  construc- 
tion  of  the            •• ....  ->>.•• ............ ...... ...... .... 

98 
163 
105 

1 

1 
8 

* 

Powte-manz'iue,  letter  from  the  Secretary  of  War,  in  re- 
lUiOD  to  the  proposed  construction  of  a,  near  Fort  Mif- 

hwident  of  the  Uuited  States,  transmiU  annual  message 

and  accompanymg  docu- 
ments, first  session  For- 
ty-third Congress 

list  of  papers  contatne<l  in 
above,  relating  to   for- 

3 

transmits  letter  from  the 
Secretory  of  State,  with 
report  of  consular  fees. . . 
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President  of  the  UDited  States,  transmits  documents  and 

correspondence  relative 
to  the  cauture  of  the 
steamer  Virgin  ins,  and 
proceedings  subsequent 
thereto , 

transmits  a  revision  of  the 
estimates  for  the  ex- 
penses of  the  Govern- 
ment for  the  fiscal  year 
ending  June  30,  1875 

transmits  by  message  re- 
port of  a  commission  ap- 
pointed to  investigate 
the  causes  of  steam- 
boiler  explosions 

transmits  by  message  a  let- 
ter from  the  Secretary  of 
State,  with  papers  in  the 
case  of  R.  F.  Farrell,  late 
consul  at  Cadiz,  Spain. . . 

transmits  by  message  a 
communication  from  the 
governor  of  New  York, 
relative  to  a  bronze 
statue  of  George  Clin- 
ton, deceased 

transmits  by  message  cop- 
ies of  correspondence 
relative  to  war  with  Mo- 
doc Indians. 

communicates  by  message 
relative  to  the  extent 
and  nature  of  the  con- 
tracts, purchases,  aod 
expenditures  of  the  In- 
dian service  made  since 
July  1.1873 

letter  from  the  Secretary 
of  War,  in  relation  to  the 
date  of  the  proclama- 
tion of  the,  declaring 
martial-law  in  District 
of  Columbia 

communicates  by  message 
relative  to  expenses  in- 
curred by  the  various 
Departments  for  trans- 
portation of  any  matter 
which  before  the  aboli- 
tion of  the  franking 
privilege  was  carried  in 
the  mails 

returns  by  message,  with 
his  objections,  the  bill 
for  the  relief  of  William 
H.  Denniston 

transmits,  with  message, 
the  report  of  the  civil- 
servioe  commission 

comnmnicates  by  message 
relative  to  the  present 
difficulties  in  the  State 
of  Arkansas 
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Ptestdent  of  the  Unite*!    States,  commiiDicates  by  message 

copies  of  the  correspood- 
euce  between  persons 
claiming  to  be  governor 
of  Arkansas  and  himself, 
relating  to  the  troubles 

in  that  State 

communicates  by  message, 
in  answer  to  resolution 
of  the  Honse,  transmit- 
ting a  report  from  the 
Secretary  of  War,  rela- 
tive to  geographical  and 
geological  surveys  west 

of  the  Mississippi 

returns  by  message,  with- 
out approval  bv.  House 
bill  No.  1331,  for  the  re- 
lief of  Joab  Spencer  and 

James  R.  Mead 

transmits  by  message  a 
report  from  the  Secre- 
tary of  State,  with  ac- 
companying papers,  re- 
lating to  the  landing  of 
foreign  convicts  on  our 

shores 

transmits  by  message  a 
cummnnication  from  the 
Secretary  of  State,  and 
a  copy  of  the  report  of 
the  commissioners  to  in- 
quire into  depredations 
on  the  frontiers  of  Texas, 
communicates  by  message 
relative  to  the  payment 
of  the  debts  of  the  Dis- 
trict of  Columbia 

transmits  by  message  the 
report  of  the  statistical 
cougreas  held  at    Saint 

Petersburg  in  1872 

communicates  by  message 
on  the  subject  of  the 
irrigation  of  the  San  Jo- 
aquin, Tulare,  and  Sacra- 
mento Valleys,  California, 
-rt       «r   Mai-f  lefc^''  from  the  Secretary  of  War,  rela- 

Priaee,  ^^J^^^J^  if,  paymaster  United  States  Army 

ure  to  **"?^ltJ^B,  letterfrom  theSecretarj^  of  the  Interior, 
rriTate  l»n<»-^  transmitting  three  reports  of  sur- 

veyor-general of  New  Mexico  on,  in 

said  Territory 

letter  from  the  Secretary  of  the  Inte- 
rior, relative  to  certain,  in  Louisiana. 
^  .      ^    ,  ^^^i-ini,  letterfrom  the  Secretary  of  the  Interior, 
Pn^mte  iana-«*»  transmitting  transcript  of,  reported 

as  No.  77,  in  the  name  of  the  town  of 
Qjo  Caliente,  in  Rio  Arriba  County, 

Mew  Mexico 

letter  from  the  Secretary  of  the  Interior, 
transmitting  transcript  of,  reported  as 
No.  79,  in  the  name  of  Antonio  Chaves, 
letter  from  the  Secretary  of  the  Interior, 
transmitting  report  of  surveyor-gen- 
eral of  New  Mexico  on,  reported  as 
No.  80,  in  the  name  of  Juan  de  Meetas. 
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Private  land-claim,  letter  from  the  Secretary  of  the  Interior, 
transmitting  report  of  surveyor-gen- 
eral of  New  Mexico  on,  reported  as 
No.  88,  in  the  name  of  Santa  F6  Ci  cy . .  16 
letter  from  the  Secretary  of  the  Interior, 
in  relation  to  the,  of  John  Baptiste 

Vall^  and  Francis  Vall^,  sr 16 

letter  from  the  Secretary  of  the  Interior, 

transmitting  the,  of  Francis  Vall^,  jr.        16 
letter  from  the  Secretary  of  the  Interior, 
transmitting  report  of,  No.  91,  in  the 

name  of  Francisco  Montes  Vigil 17 

Providence  Hospital,  lett-er  from  the  Secretary  of  War,  trans- 
mi  tling  report  on  contract  of  the,  for  treatment  of  tran- 
sient panpers 9 

Public  bnilding,  letter  from  the  Secretary  of  the  Treasury, 
relative  to  an  appropriation  for  purchase  of  lot  on  which 
the  United  States  court-house  and  post-office  building  at 

Springfield,  HI.,  has  been  erected 12 

Public  property,  letter  from  the  Secretary  of  State,  trans 

mitting  inventory  of,  in  his  possession ...         8 
letter  from  the  Postmaster-General,  trans-  • 
mitting  inventory  of,  in  his  Department.  |       9 


Q. 

Quartermaster-General,  annual  report  of  the  (vol.  1 ) 

R. 

Railroad,  letter  from  the  Secretary  of  War,  relative  to  cer- 
tain suits  entered  against  certain  railroad  cor- 
porations on  account  of  property  sold  to  said 

corporations  by  the  Government 

letter  from  the  Secretary  of  the  Interior,  transmit- 
mitting  reports  in  relation  to  the  Union  Pacific, 
letter  from  the  Secretary  of  War,  relative  to  House 
bill  No.  765,  for  relief  of  the  Seaboard  and  Roan- 
oke Railroad  Company 

letter  from  the  Secretary  of  War,  relative  to  the 
bill  providing  for  the  coustrnctiou  of  the  Port- 
land, Dalles  and  Salt  Lake 

letter  from  the  Secretary  of  War,  relative  to  House  I 
bill  No.  750,  granting  right  of  way  over  the  Fort 
Lyon  military  reservation.  Colorado  Territory, 

to  the  Arkansas  Valley  Railway  Company 

Railroad  companies,  letter  from  the  Secretary  of  the  Treas- 
ury, relative  to  sums  of  money  paid  to  certain  land-grant, 
for  he  transportation  of  troops  and  property  of  the  Uni- 
ted States 

Raymond,  R.  W.,  Prof.,  report  of,  on  mines  and  mining 

Receipts  and  expenditures,  letter  from  the  Treasurer  of  the 
United  States,  transmitting 
his  quarterly  accounts  of  gen- 
eral, of  the  United  States 

letter  from  the  Secretary  of  the 
Treasury,  transmitting  ac- 
count of,  for  the  year  ending 

June  30,  1871 

letter  from  the  Acting  Secretary 
of  the  Treasury,  transmitting 
an  account  of  the,  of  the  Uni- 
ted States  for  the  fiscal  year 

ending  June  30, 1870 

Reform  School,  letter  from  the  Secretary  of  the  Interior, 
relative  to  a  deficiency  in  the  appropriation  for  the  erec- 
tion of  buildings  for  the,  in  the  District  of  Columbia a->     o    .  j  . . . 
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lettig,  FYed.,  letter  from  the  Secretary  of  War,  traDsmittinf; 
dnngbt  of  abill  for  relief  of,  first  lieu  tenant  Florida  bat- 
tery  

SfTenae  laws,  letter  from  the  Secretary  of  the  Treasury, 
nktire  to  the  amount  of  money  paid  since  the  4th  March, 
1869,  by  any  person  or  persons  in  settlement  of  suits,  j  m\f^' 
wots,  &e.,for  violation  of  the,  at  the  Boston  and  New 

lorkcostom-bouses 

Btede  IftUnd,  letter  from  the  chief  clerk  of  the  War  De- 
patmeut,  transmitting  report  upon  the  improvement  and 

pRwnt  condition  of  the  Pawtucket  River 

2w,  letter  from  the  Secretary  of  War,  in  answer  to  reso- 
lution of  the  Honse,  in  relation  to  the  survey  of 

the  Grand  Calumet,  in  the  Sfateof  Indiana 

letter  from  the  Secretary  of  War,  in  relation  to  an 
appropriation  for  the  preservation  of  the  Falls  of 

Soint  Anthony 

letter  from  the  Secretary  of  War,  in  relation  to  a 
bridge  now  in  process  of  construction  across  the 

Schuylkill,  at  South  street,  Philadelphia 

letter  from  the  Secretary  of  War,  in  answer  to  a  res-  | 
elation  of  the  Honse,  transmitting  report  of  sur- 
vey of  the  Flint  and  Chattahoochee  Rivers,  in  ' 

Florida i 

letter  from  the  Secretary  of  War,  in  answer  to  a  res-  • 
olatfou  of  the  Honse,  in  relation  to  an  estimate  ' 
of  expense  of  deepening  the  channel  of  the  rivers  I 

connecting  Lake  Huron  and  Lake  Erie 

letter  from  the  Secretary  of  War,  in  answer  to  a  | 
resolution  of  the  House,  in  relation  to  the  exam-  i 
ination  of  the  channel  in  Berwick  Bay,  at  mouth 

of  the  Atchafalaya,  Louisiana I 

letter  from  the  Secretary  of  War,  transmitting  cer-  ' 
tain  reports  of  examination  of  rivers  and  harbors  ' 

nnder  act  of  Marcli  3,  1873 

letter  from  the  Secretary  of  War,  transmitting  a  re-  ' 
port  of  the  survey  and  estimate  of  cost  for  the  im-  I 

provenient  of  the  Saginaw,  Michigan i 

letter  from  the  Secretary  of  War,  relative  to  the  itn-  , 

provement  of  the  Ohio 

letter  from  the  Secretary  of  War,  relative  to  the  iui-  i 

pruvement  of  the  Ohio , 

letter  from  the  Secretary  of  War,  transmitting  a  fur-  | 
ther  report  on  the  improvement  of  the  Ohio,  be-  i 

low  the  falls 

letter  from  the  Secretary  of  War,  relative  to  surveys  I 

made  upon  the  Upper  Mississippi [ 

letter  from  the  Secretary  of  War,  relative  to  an  ap-  i 
propriation  for  the  improvement  of  the  mouth  of 


Vol. 


the  Missis&tippi . . 
letter  from  the  Secretary  of  War,  relative  to  a  project 


17 


Part. 


for  the  protection  of  the  Colorado,  at  Yuma  Depot . 

letter  from  the  chief  clerk  of  the  War  Departmeut, 
relative  to  the  survey  of  the  Coqnille, Oregon i       15 

letter  from  the  chief  clerk  of  the  War  Department,  I 
relative  to  the  survey  of  the  Ouachita,  from  Cam-  | 
den,  Ark.,  to  Trinity,  La ] 

letter  from  the  chief  clerk  of  the  War  Department,  , 
transmitting  report  upon  the  improvement  and 
present  condition  of  Pawtucket,  Rhode  Island I      17 

letter  from  the  Secretary  of  War,  relative  to  the  im-  j 

provement  of  the  month  of  the  Mississippi 17 

^'*«i»,  letter  from  the  Secretary  of  War,  transmitting  re- 
ports of  surveys  of  Harlem  River,  Raritan  River, 
Crow  SboalSf  Old  Honse  Channel  t-o  main  channel 
to  Pamlico  .Sound,  entran»je  to  Matagorda  Bay, 
MdSanAntoiiio  Creek 12 
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Kivere,  letter  from  the  Secretary  of  War,  transmitting  re- 
ports of  surveys  madeof  Forked  Deer  Kiver  and  | 

the  Red  River  of  the  North 12 

letter  from  the  Secretary  of  War,  in  answer  to  a 
resolution  of  the  Ifouse,  in  relation  to  the  survey  ' 
of  the  Oostenatila  and  Coosawatt^e,  in  the  State  i 

of  Georgia 12 

letter  from  the  Secretary  of  War,  transmitting  a  i 
draught  of  bill  to  aid  in  the  iuiprov(*ment  of  the 
Fox  and  Wisconsin  Rivers,  in  the  State  of  Wis- 
consin          17 

Rivers  and  harbors,  letter  from  the  Secretary  of  War,  trans- 
mitting certain  reports  of  examination  of,  under  act 

of  March  3,  1873 9 

Roberts,  B.  S.,  Lieut.  Col.,  letter  from  the  Secretary  of  War,  . 

relative  to  the  retirement  of,  Third  U.  S.  Cavalry ;      17 

Ruftner,  E.  H.,  Lieut.,  letter  from  the  Secretary  of  War,  ' 
transmitting  report  and  map  of  a  reconnaissance  in  the  i 
Vte  country  made  in  1873  by,  of  the  Corps  of  Engineers. . '      12 


Sabine  Pass,  letter  from  the  Secretary  of  War,  relative  to 

deepening  the  bar  of,  Texas 

Sanborn  and  other  contracts,  letter  from  the  Secretary  of 

the  Treasury,  in  answer  to 
resolntion  of  the  House, 
relative  to,  made  under  act 

May  8,  1872 

letter  from  the  Secretary  of 
the  Treasury,  transmitting 
additional  papers  in  rela-  , 

tion  to !       10 

S(!ott,  General  Winfield,  letter  from  the  Secretary  of  War, 
relative  to  the  memorial  of  H.  K.  Brown,  for  an  addi- 
tional allowance  for  his  equestrian  statue  of 10 

Scott,  William  B.,  Major,  lett^^r  from  the  Secretary  of  War,  ' 
relative  to  an  appropriation  to  pay  the  claim  of  the 

estate  of 15 

Seaboard  and  Roanoke  Railroad  Company,  letter  from  the  | 
Secretary  of  War,  relative  to  House  bill  No.  785,  for  the  , 

relief  of  the I       10 

Seamen,  letter  from  the  Secretary  of  State,  transmitting  ; 
report  in  compliance  with  the  act  for  the  relief  and  pro- 
tection of  American 

Second  Comptroller,  letter  from  the  Secretary  of  the  Treas- 
ury, in  answer  to  resolution  of  the  House,  relative  to  the 
decisions  of  the,  of  the  Treasury  under  the  eight-hour 
law 


Shipping  commissioners,  letter  from  the  Secretary  of  the 
Treasury,  in  answer  to  resolntion  of  the  House,  relative 
to  a  stat>emdnt  showing  amounts  of  money  paid  into  the 

Treasury  under  act  authorizing  the  appointment  of 

Spencer,  Joab,  and  James  R.  Meml,  message  from  the  Presi- 
dent, returning  without  his  approval  House  bill  No.  1331, 

for  the  relief  of 

Soulie,  B.,  letter  from  the  Secretary  of  the  Interior,  relative 

to  the  claim  of 

State  Department,  letter  from  the  Secretary  of  State,  trans- 
mitting statements  of  disbursement 
of  the  fund  for  expenses  of  the,  for 

year  tnding  June  30,  1873 

letter  from  the  Secretarj  of  Stat«,  trans- 
mitting names  of  clerks  and  other  per- 
sons employed  in  the,  during  the  year 
1873 
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Page. 


State,  Secretary  of,  transmits  statements  of  the  disburse- 
ment of  the  fund  for  expenses  of  bis 
Departmeut  for  year  endiug  June  30, 
1873 

traosmits  report  of  fees  collected  by  the 
consular  officers  of  the  United  Statues 
during  year  ended  December  31, 1872, 
&c 

transmits  inventory  of  public  property 
in  his  possession 

transmits  report  of  relief  and  protection 
of  American  seamen 

transmits  names  of  clerks  and  other 
persons  employed  in  his  Department 
during  year  ld73 

communicates  answer  to  resolutiou  of 
the  House,  transmitting  a  statement 
of  expenses  incurred  by  the  abolition 
of  the  franking  privilege 

transmits  papers  in  the  ease  of  R.  F. 
Farrell,  late  United  States  consul, 
Cadiz,  Spain 

transmits  report  of  the  commercial  rela- 
tions of  the  United  States 

transmitscommunication  relating  to  the 
commercial  relatious  of  the  United 

States 

Stattj^ical  congress,  message  from  the  Presideut,  trans- 
miuiDg  the  rei>ort  of  the,  held  at  Saint  Petersburg,  in 
l-^-i. 


Hatae,  mesaage  from  the  Presideut,  transmitting  a  com- 
manication  from  the  governor  of  New  York,  rela- 
tive to  a  bnjnze,  of  George  Clinton,  deceased 

letter  from  the  Secretary  of  War,  in  relation  to  the 
memorial  of  H.  K.  Brown,  for  an  additional 
allowance  for  his  equestrian,  of  General  Wiufield 

Scott 

Steam-boiler  explosions,  message  from  the  Presideut,  trans- 
mitting report  of  the  commission  appointed  to  iuvesti- 

pate  the  causes  of 

Sturi^eon  Bay  and  Lake  Michigan  Ship-Canal,  letter  from 
the  Secretary  of  War,  relative  to  the  plan  and  route  of 
the. 


SoperinteodeDt  of  the  Census,  report  of  the 

^'flperiotendent  of  the  Coast  Survey,  auuual  report  of  the, 

tor  the  year  1873 

^cpemomerary  officers,  letter  from  the  Secretary  of  War, 

Illative  to.- 

^gcoo-Oeneral,  annual  report  of  the  (vol.  1) 

lett«r  from  the  Secretary  of  War,  iu  answer 
to  a  resolution  of  the  House,  transmit- 
ting a  report  of  the,  concern iug  the 
epidemic  of  yellow  fever  iu  the  United 

SUtes,  1873 

'^vrey,  letter  from  the  Secretary  of  the  Interior,  relative 
to  an  estimate  of  appropriation  for  continuation  of  the 

ffpologieal  and  geographical,  of  the  Territories 

Sorreyora  of  pabuc  lands,  Letter  from  the  Secretary  of  the 
Interior,  transmitting  a  petition  of  deputy,  asking  for  an 

appropriation 

^rTeya,  nieaaage  from  the  President,  in  answer  to  resolu- 
tion of  the  Honse,  transmitting  report  from  the  Secretary 
of  War,  relative  to  geological  and  geographical,  west  of 
the  Hississippi *. 
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Tezaa,  letter  from  the  Secretary  of  War,  relative  to  an 
appropriation  for  the  improvement  of  Galveston 

Harbor  

letter  from  the  Secretary  of  War,  relative  to  an 
appropriation  for  protection  of  the  river-banks  of 

the  Rio  Grande  upon  the  site  of  Fort  Brown 

letter  from  the  Secretary  of  War,  relative  to  the 

cost  of  a  military  telegraph  in 

letter  from  the  Secretary  or  War,  relative  to  Hoase 
bill  No.  1590,  to  provide  for  the  better  protection 

of  the  fr*ontier  settlements  of 

letter  from  the  Secretaiy  of  War,  relative  to  deepen- 
ing the  bar  of  Sabine  Pass 

letter  from  the  Secretary  of  War,  relative  to  the 
bnming  of  the  town  of  Brenham,  by  United  States 

soldiers,  as  alleged,  in  1866 

message  from  the  President,  transmitting  a  com- 
munication from  the  Secretary  of  State,  and  a 
copy  of  the  report  of  the  commissioners  to  inquire 

into  depredations  on  the  frontiers  of 

letter  from  the  Secretary  of  War,  relative  to  the 

purchase  of  military  stores  in 

Telegraph,  letter  from  the  Secretary  of  War,  relative  to  the 
employment  of  a  telegraphic  operator  for  his 

Department 

letter  from  the  Secretary  of  War,  relative  to  the 

want  of  a  law  fixing  a  penalty  for  tampering 

with  the  military-telegraph  lines  in  Arizona  . . 

letter  from  the  Secretary  of  War,  relative  to  a 

line  of,  from  Santa  F6,  New  Mexico,  to  Tucson, 

Arizona  

letter  from  the  Secretary  of  War,  relative  to  the 
proposed  line  of,  between  Santa  F6  and  Tuc- 
son   

letter  from  the  Secretary  of  War,  relative  to  an 
appropriation  for  the  extension  of  a  military, 

in  Arizona  Territory : 

Territories,  letter  from  the  Secretary  of  the  Interior,  trans- 
mitting estimate  of  appropriations  to  supply 
deficiency  for  the  coutiunation  of  the  geolog- 
ical and  geographical  survey  of  the 

letter  from  the  Secretary  of  the  Interior,  in  rela- 
tion to  an  estimate  of  appropriation  for  the 
continnatiou  of  the  geological  and  geograph- 
ical survey  of  the 

Transportation,  message  from  the  President,  relative  to 
expenses  incurred  by  the  various  Departments  for,  of  any 
matter  which  before  the  abolition  of  the  franking  privi- 
lege was  carried  in  the  mails 

Treasurer  of  the  United  States,  transmits  his  quarterly  ac- 
count of  receipts  and  expenditures 

Treasury,  Secretary  of,  annual  report  of  the,  on  the  state  of 

the  finances 

index  of  the  above  report 

transmits  estimates  of  appropria- 
tions for  fiscal  year  ending  June 

30,1875 

index  of  the  above 

communicates  answer  to  resolution 
of  the  House,  relative  to  abolition 

of  franking  privilege 

transmits  account  of  receipts  and 
expenditures  for  the  year  ending 
June  30, 1871 
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Subject. 

TreMsary^  Secretary  of,  transmits  statement  of  temporary 
loans  under  the  several  acts  of 
Congress 

communicates  answer  to  resolution 
of  the  House,  relative  to  decisions 
of  the  Second  Comptroller  of  the 
Treasury  under  the  eight-hour  law. 

communicates  answer  to  resolution 
of  the  House,  in  relation  to  a 
statement  showing  the  amount  of 
money  paid  into  the  Treasury  un- 
der the  act  authorizing  the  ap- 
pointment of  shipping  commis- 
sioners   

communicates  answer  to  resolution 
of  the  House,  transmitting  state- 
ment of  the  number  of  persons 
employed  iu  the  luterual-Keveuue 
Bureau 

the  Acting,  transmits  an  account  of 
leceipte  and  expenditures  of  the 
United  States  for  the  fiscal  year 
ending  June  30, 1870 

index  of  the  above 

transmits  draught  of  a  bill  for  the 
relief  of  the  assistant  treasurer  of 
the  United  States  at  New  Vork  City . 

communicates  relative  to  act  of 
March  3,  1873,  to  provide  for  the 
establishment  of  life-saving  sta- 
tions, &,c 

transmits  answer  to  resolution  of  the 
House,  relative  to  what  accounts 
of  regular  or  additional  paymas- 
ters of  the  Army,  for  disbui'se- 
ments  during  the  late  war,  remain 
unsettled,  Ac 

transmits  answer  to  resolution  of 
the  House,  with  statement  of  the 
amount  of  duties  collected  and 
paid  on  all  goo<ls,  wares,  aud  mer- 
chandise specified  aud  provided 
for  iu  the  act  of  June  6,  1872,  &c. . 

communicates  relative  to  the  opera- 
tion of  the  eight-hour  law 

communicates  relative  to  the  amount 
of  money  paid  since  the  4th  of 
March.  1869,  by  any  person  or  per- 
sons, in  settlement  A  suits,  Judg- 
ments, or  claims  made  by  the 
United  States  for  violation  of  the 
revenue  laws,  at  the  Boston  and 
New  York  cnstom-houses,  Sec 

transmits  detailed  statement  of  the 
contingent  expenditures  of  his  De- 

Jartment  for  fiscal  year  ending 
Qne30,18r3 

transmits  answer  to  resolution  of 
the  House,  relative  to  contracts 
made  under  authority  of  the  Treas- 
ury Department  iu  compliance 
with  the  act  of  May  8, 1872.  (San- 
bom  and  other  contracts.) 

transmits  additional  papers  in  rela- 
tion to  the  Sanborn  and  other  con- 
tracts   
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Sabject. 


Treasury,  Secretary  of,  communicates  relative  to  amount  of 
money  paid  into  the  Treasury 
arising  from  cotton  and  other  cap- 
tured and  abandoned  property 

transmits  estimates  of  deticiencies 
in  appropriations  required  to  com- 
plete the  service  of  the  current 

nscal  year 

transmits  statement  of  the  fines, 
penalties,  and  forfeitures  collected 
m  the  districts  of  Boston  and  New 
York,  fi  oni  November  30.  1873,  to 
March  1,  1»74,  and  the  disposition 

made  thereof 

commnnicates  relative  to  an  appro- 
priation for  the  purchase  of  the  lot 
on  which  the  United  States  court- 
house and  post-office  building, 
Springfield,  111.,  has  been  erected  . 
communicates  in  answer  to  resolu- 
tion of  the  House,  transmitting 
statements  in  relation  to  refund- 
ing the  national  debt 

communicates  in  answer  to  resoln- 
tion  of  the  House,  transmitting  a 
statement  of  the  amount  of  money 
refunded  from  March  4,  1873,  to 
January  8,  1874,  on  account  of 
customs-duties  and  internal  taxes, 
communicates  in  answer  t»  resolu- 
tion of  the  House,  transmitting 
statement  showing  the  balances  of 
appropriations  July  1,  1873,  made 
for  service  of  fiscal  year  ending 
June  38,  1871,  and  previous  years, 

&c 

communicates  relative  to  amount  of 
154,000,000  of  notes  for  circulation, 
which  has  been  issued  under  act 

of  July  12,  1870 

communicates  relative  to  sums  of 
money  paid  to  certain  land-grant 
railroad  companies  for  the  trans- 
portation   of  troops   and    other 

property  of  the  United  States 

^  transmits  answer  to  resolution  of 
the  House,  relative  to  Ambrose  J. 
Clark,  late  paymaster  of  the  United 
States  Navy  at  Brooklyn ,  New  York . 
transmits  communication  from  Chief 
of  the  Bureau  of  Statistics,  in  re- 
lation to  the  printing  in  the  Swe€l- 
ish  language  his  special  report  on 

immigration 

Troops,  letter  from  the  Secretary  of  War,  transmitting  a 
petition  of  officers  of  the  Sixth  Infantry,,  asking 
that,  serving  on  the  frontier  be  placed  on  the 

same  footing  with  regard  to  leaves  of  absence 

letter  from  the  Secretary  of  War,  inclosing  a  letter 
from  the  Paymaster-General  stating  objiections 
to  the  scheme  of  making  payments  to,  by  checks, 

as  proposed  in  House  bill  No.  25^46 

letter  fit)m  the  Secretary  of  the  Treasury,  relative 
to  sums  of  money  paid  to  certain  land  grant  rail- 
road companies  for  transportation  of,  and  prop- 
erty of  the  United  States 
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Sabject. 


Vol. 


Union  Pacific  Railroad,  letter  from  the  Secretary  of  the 
Intchor,  transmittiDg  reports  of  the 

Utah,  letter  from  the  Secretary  of  War,  relative  to  the  dis- 
poatiofl  of  the  Rush  Valley  military  reservation  iii  the 
Territory  of 

Vte  nwDtry,  letter  from  the  Secretary  of  War,  transmittiug 
iitpjxt  and  map  of  a  reconnaissance  of  the,  made  in  1873, 
brLieat.  E.  H.  Rufluer,  of  the  Corps  of  Engineers 


rille,  Francis,  jr.,  letter  from  the  Secretai'y  of  the  Interior, 
traosmitting  pri  vate  land-claim  of 

Taiie,  John  Baptiste,  and  Francis,  sr.,  letter  from  the  Secre- 
tar)'  of  the  Interior,  in  relation  to  the  private  land-claim 
of 

Vigil,  Francisco  Monies,  letter  from  the  Secretary  of  the 
(oterior,  transmitting  report  of  the  snrveyor-geueral  of 
New  Mexico  on  the  private  land-claim  of,  reported  as 
No.  91 

Virjpnios,  message  from  the  President,  transmitting  docu- 
menU  and  correspondence  relative  to  the  capture  of  the 
stf amer,  and  proceedings  subsequent  thereto 

Tolonteers,  letter  from  the  Secretary  of  War,  relative  to 
the  bill  of  the  House  1157,  to  provide  for  the  payment  of 
eertain  volunteer  companies  in  the  service  of  the  United 
Slates  in  the  war  ivith  Mexico  and  in  the  suppression  of 
Indian  disturbances  in  New  Mexico 

W. 

Ward,  W.  H-,  letter  from  the  Secretary  of  War,  relative  to 
the  petition  of,  for  compensation  for  Government  use  of 

his  improved  bullet-machine 

War  I>epartment,  letter  from  the  Secretary  of  War,  trans- 
mitting a  statement  of  contracts  made 
by  the  various  Bureaus  of  the,  during 

the  year  1873 > 

letter  from  the  chief  clerk  of  the,  rela- 
tive to  the  reduction  of  the  clerical 

force  in  the 

letter  from  the  Secretary  of  War,  rela- 
tive to  the  instruction  by  resolution  of 
the  House  to  the  Committee  on  Mili- 
tary Affairs  to  inquire  into  the  legality 

of  General  Orders  No.  32  of  the 

^tf.  annual  report  of  the  Secretary  of,  (vol.  1)  of 

Papers  accompanying  the  above : 

Report  of  the  General  of  the  Army,  (vol.  1)  of 

Report  of  the  Acyn taut-General,  (vol.  1 )  of 

Report  of  the  Quartermaster-General,  (vol.1)  of. 

Report  of   the  Commissary-Gtoneral  of   Subsistence, 

(Tol.1)  of 

Report  of  the  Surgeon-General,  (vol.  1 )  of 

Report  of  the  Paymaster-General,  (vol.  1 )  of 

Report  of  the  Chief  Signal-Officer,  ( vol.  1)  of 

War,  annual  report  of  the  Secretary  of,  report  of  the  Chief 

of  Engineera,  fvol.  2)  of 

^ttrftanaal  report  of  the  Secretary  of,  report  of  the  Chief 

of  Ordnance,  (vol.3)  of 

Wv. Secretary  of,  transmits  certain  developments  connect- 
ed with  the  late  Bureau  of  Refugees, 
Freedmen  and  Abandoned  Lands 
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War,  Secretary  of,  traDsmits  certaiD  additional  develop- 
xnent«  connected  with  the  late  Bureau 
of  Refugees,  Freedmen  and  Abandoned 
Lands 

communicates  relative  to  the  employ- 
ment of  a  telegraph-operator  for  his 
Department 

transmits  draught  of  a  bill  for  relief  of 
Private  Frank  M.  Kelly,  Company  F, 
First  Cavalry 

transmits  answer  to  resolution  of  the 
House,  relative  to  the  survey  of  the 
Grand  Calumet  River,  Indiana 

transmits  draught  of  a  joint  resolution 
authorizing  the  issue  of  clothiog  to 
certain  enlisted  men  of  the  Army 

transmits  report  on  the  subject  of  mili- 
tary prisons 

transmits  statement  showing  in  detail 
the  amount  of  appropriations  which 
have  been  or  will  be  expended  on  each 
of  the  permanent  forts  and  batteries, 
from  period  of  commencement  of  each 
work  to  present  time 

communicates  relative  to  a  military 
wagon-road  from  Wallula  to  Seattle, 
Washington  Territory 

communicates  relative  to  an  appropria- 
tion for  the  preservation  of  the  Falls 
of  Saint  Antoony 

transmits  draught  of  a  bill  for  the  relief  of 
Frederick  Rettig,  first  lieutenant  First 
Florida  Battery 

communicates  relative  to  the  sale  of  the 
military  reservation  at  Fort  Reynolds, 
Colorado  Territory 

transmits  draught  of  a  bill  repealing  so 
much  of  section  5  of  the  legislative 
appropriation  act  approved  May  d, 
1872,  as  relates  to  sales  of  commissary 
stores 

communicates  relative  to  a  bridge  now 
in  process  of  construction  across  the 
Schuylkill  River  at  South  street,  Phil- 
adelphia, Pa 

transmits  answer  to  resolution  of  the 
House,  with  copy  of  a  report  upon  the 
condition,  &:c.,  of  the  harbor  at  Mil- 
waukee, Wis 

transmits  a  report  of  the  board  of  engi- 
neers relative  t4)  the  practicability  of 
bridging  the  channels  between  Lake 
Huron  and  Lake  Erie 

transmits  answer  to  a  resolution  of  the 
House,  with  a  report  of  the  survey  of 
the  Flint  and  Chattahoochee  Rivera,  in 
Florida 

communicates  relative  to  the  insufficien- 
cy of  the  unexpended  balance  of  ap- 
propriation for  collection  and  payment 
of  bounties  to  colored  soldiers  and 
sailors 

communicates  relative  to  the  bill  of  the 
House  No.  966,  relating  to  the  use  by 
the  public  of  the  bridges  and  roads 
connecting  the  cities   of  Davenport 

and  Rock  island 
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Secretary  of  War,  transmito  report  on  contract  of  the  Prov- 

idence Hospital,  District  of  Colnmbia, 

for  the  treatment  of  transient  paupers. 

9  , 

68 

transmits  estimates  of  appropriations  for 

armaments  and  fortifications 

9 

69 

coramnnicates  relative  to  certain  suits 

instituted  by  the  United  States  against 

certain  railroad  corporations  on  ac- 

coant  of  property  sold  said  coq>ora- 
tions  by  the  Government 

9 

70 

transmits  a  report  of  a  board  of  arbi- 

1 

trators  convened  for  the  purpose  of 

appraising  the  valuation  of  certain 

buildings  on  the  military  reservation 

^  1 

of  Fort  Bridger,  Wyoming  Territory., 
transmits  answer  to  a  resolution  of  the 

9  , 

71 

1 

House,  relative  to  an  estimate  of  ex- 

1 

pense  of  deepening  and  widening  the 
navigable  channel  of  the  rivers  con- 

necting Lake  Huron  and  Lake  Erie. .. 

9 

81 

transmits  answer  to  a  resolution  of  the 

House,  relative  to  the  examination  of 

1 

the  channel  of  Berwick  Bay,  mouth 

1 

of  Atchafalaya  River,  Louisiana 

9  1 

82 

communicates  relative  to  the  removal  of 

1 

the  north  pier  of  the  old  railroad- 

1 

bridge  of  the  Chicago,  Rock  Island  and  I            | 

Pacific  Railroad,  at  Davenport,  Iowa  . .  j        9    

83 

transmits  certain  reports  of  examination 

' 

of  rivers  and   harbors  under  act  of 

1 

March  3,  lb73 

9I 

1 

84 

communicates,  in  answer  to  a  resolution 

of  the  House,  transmitting  a  report  of 

1 

the  Surgeon-General  concerning  the 
epidemic  of  yellow  fever  in  the  L^ited 

1 

1 
1 

States  in  1873 

9 

85 

communicates  relative  to  the  want  of  a 

law  affixing  a  penalty  for  tampering  j 

with  the  military-telegraph  lines  in 

Arizona '        9 

86 

transmits  a  statement  showing  amounts 

due  or  overdrawn  by  the  several  States  ' 

under  the  law  for  arming  the  militia 

on  the  22d  January,  1^4;  also,  the 
annual  report  of  the  Chief  of  Ordnance 

relative  to  the  same 

9 

87 

communicates  relative  to  the  plan  and 

route  of  the  Sturgeon  Bay  and  Lake 

Michigan  Ship-Canal 

9 

88 

communicates  relative  to  the  disposition 

of  the  Rush  Valley  military  reserva- 

tion, Utah  Territory 

9 

96 

communicates  relative  to  *'  instructions 

for  the  government  of  armies  of  the 
United  States  in  the  field" 

9 

.    100 

transmits,  in  answer  to  a  resolution  of 

the  House,  a  report  showing  the  prog- 
ress of  vork  on  harbor  of  refuge  at 
month  of  Sturgeon   Bay  apd  Lake 
Michigan  Ship-Canal 

9 

104 

communicates  relative  to  the  proposed 

coDBtmotion  of  a  powder-magazine  on 
the  old  Lazaretto  tract,  near  Fort  Mif- 

flin, Delaware 

9 

105 

commnnicatee  relative  to  an  appropria- 

tion for  the  purchase  of  the  property 

adjoining  Winder's  building 

9 

]W6. 

v*>^?-t? 

Digitized  by" 


XLU 


INDEX. 


Subject. 


Secretary  of  War,  commonicates  relative  to  a  number  of 
accounts  of  disbursing  officers  of  the 
Army  as  still  unsettled  under  act  of 
June  23,  1870 

transmits  answer  to  a  resolution  of  the 
House  relative  to  a  ship-canal  to  con- 
nect the  Mississippi  River  with  the 
Gulf  of  Mexico 

communicates  in  answer  to  a  resolution 
of  the  House,  transmitting  a  report  of 
the  survey  and  CHtimate  of  cost  of 
improvement  of  the  Saginaw  River, 
Michigan 

transmits  reports  of  the  Quartermaster- 
General  and  Commissary-General  of 
Subsistence,  giving  their  views  upon 
certain  classes  of  claims  growing  out 
of  the  late  war 

communicates  relative  to  the  petition  of 
W.  H.  Ward  for  compensation  for  use 
by  the  Government  of  his  improved 
bullet-machine 

communicates  relative  to  the  improve- 
ment of  the  Ohio  River 

communicates  relative  to  the  improve- 
ment of  the  Ohio  River 

communicates  relative  to  the  improve- 
ment of  the  Ohio  River 

transmits  draught  of  a  bill  to  regulate 
the  construction  of  bridges  over  the 
navigable  waters  of  the  United  States. 

communicates  relative  to  an  appropri- 
ation for  the  improvement  of  Galves- 
ton Harbor,  Texas 

communicates  relative  to  the  memorial 
of  H.  K.  Brown,  for  additional  allow- 
ance on  his  statue  of  General  Scott 

communicates  relative  to  the  bill  of  the 
House  No.  785,  for  relief  of  the  Sea- 
board and  Roanoke  Railroad  Company. 

transmits  reports  of  the  various  Bureaus 
of  his  Department  in  relation  to  civil- 
service  reform 

communicates  relative  to  the  date  of  the 
President's  proclamation  declaring 
martial-law  within  the  District  of  Co- 
lumbia   

communicates  relative  to  clothing  lost 
by  enlisted  men  of  Company  F,  Third 
United  States  Cavalry,  during  a  flood 
in  Blackwood  Valley,  May  31, 1873. . . . 

communicates  relative  to  surveys  made 
upon  the  Upper  Mississippi  River 

communicates  relative  to  an  appropri- 
ation to  repair  the  existing  pile-work 
on  west  side  Ontonagon  Harbor 

communicates  relative  to  an  appropri- 
ation for  the  improvement  of  the 
mouth  of  the  Mississippi  River 

communicates  relative  to  an  appropri- 
ation for  the  protection  of  the  banks 
of  the  Rio  Grande  River  npon  the  site 
of  Fort  Brown,  Texas 

communicates  relative  to  a  project  for 
the  protection  of  the  banks  of  the  Col- 
orado River  at  Yuma  military  depot. . . 
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Secretary  of  War,  transmits  a  petition  of  officers  of  the  i 
8ixth  Infantrj',  asking  that  troops  | 
serving  on  the  frontier  be  placed  on  ; 
better  footing  with  regard  to  leaves  I 
of  absence i 

transmits  a  statement  of  contracts  made  ' 
by  the  various  Bureaus  of  the  War  I 
Department  during  the  year  1873 | 

communicates  relative  to  bill  of  the  | 
House  No.  773,  to  reduce  the  Fort« 
Sauders  military  reservation | 

communicates  relative  to  Plymouth  Har- 
bor, Massachusetts I 

communicates  relative  to  the  condition 
of  the  harbor  at  Kenosha,  Wis I 

communicates  relative  to  the  bill  pro-  , 
viding  for  the  c^mst ruction  of  the  Port-  I 
land,  Dalles  and  Salt  Lake  Kailroad..! 

communicates  relative  to  the  bill  of  the 
House  No.  750,  granting  right  of  way  { 
over  Fort  Lyon  military  reservation, 
Colorado  Territory,  to  the  Arkansas  I 
Valley  Railway  Company ■ 

communicates  relative  to  the  bill  for  the  I 
relief  of  certain  settlers  on  the  Fort  , 
Randall  military  reservation ' 

communicates  relative  to  the  cost  of  a  i 
military  telegraph  in  Texas 

tramits  information  relative  to  the  claim  I 
of  G.  L.  Maloney i 

communicates  relative  to  the  conrse  now 
pursued  by  his  Department  in  address-  i 
mg  to  the  Speaker  communications  I 
for  the  consideration  of  any  of   the  ' 
committees  of  the  House { 

commnnicates  relative  to  the  case  of  , 
Major  Henry  Prince,  paymaster.  United  | 
States  Army I 

transmits  reports  of  surveys  of  Harlem 
River,  Raritan  River,   Crow  Shoals,  ' 
Old  House  Channel  to  main  channel  ' 
to  Pamlico  Sound,  entrance  to  Mata-  ' 
gorda  Bay,  and  San  Antonio  Creek 

communicates  relative  to  bill  of  the  ' 
House  No.  1701,  for  the  relief  of  James  I 
W.  Long,  late  a  captain  in  the  United  ' 
States  Army ' 

communicates  relative  to  the  relinquish- 
ment of  Fort  Wilkins,  Michigan 

commnnicates  relative  to  the  narrowing 
of  the  draw  in  the  Long  Bridge  over 
the  Potomac  River  by  obstructions 
placed  there  by  the  Baltimore  and  Po- 
tomac Railroad  Company 

commnnicates  relative  to  the  act  of 
July  15,  1870,  making  appropriations 
for  the  support  of  the  Army  for  the 
year  ending  June  30,  1871 

communicates  relative  to  Joint  resolu- 
tion of  the  House  No.  55,  respecting 
military  reservation  known  as  Fort 
Butler 

communicates  relative  to  proposals  made 
by  citizens  of  Atlanta,  Ga.,  to  sell 
grounds  for  barracks,  &c.,  as  contem- 
plated by  bill  of  the  House  No.  1429.. 
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War,  Secretary  of,  communicates  relative  to  the  sale  of 
Horn  Island  military  reservation,  in 
Gulf  of  Mexico 

12 
12 
12 

12 

12 

12 
12 

12 
12 
12 

12 

12 
12 
12 

12 

12 
12 
15 



184 
185 

188 

189 

190 

191 
192 

193 
194 
195 

196 

197 
203 
204 

205 

«W 
209 
214 

transmits  papers  showing  the  cost  to  the 
Quartermaster's   Department  of   the 
Modoc  war 

communicates  relative  to  the  expenses 
incurred  upon  the  abolition  of  the 
franking  privilege 

communicates  relative  to  an  examina- 
tion or  the  wreck  of  the  ship  Patri- 
cian and  Noonday  Rock,  at  the  en- 
trance to  the  harbor  of  San  Francisco, 
California 

communicates  relative   to  bill  of  the 
House    No,  1574,  to  aid  in  the  con- 
struction of  a  fire-alarm  telegraph  in 
the  District  of  Columbia 

transmits  letter  of  Norman  Wiard,  pro- 
posing experiments  in  ordnance,  and 
for  making  and  testing  new  guns  of 
large  caliber 

transmits  reports  of  surveys  made  of  the 
Forked  Deer  River  and  the  Red  River 
of  the  North 

transmits  a  report  and  map  of  a  recon- 
naissance in  the  Ute  country,  made  by 
Lieut.  E.  H.  Ruifuer,  of  the  Corps  of 
Engineers,  in  1873 

transmits  reports  on  the  construction  of 
the  Saint  Louis  and  Illinois  bridge 
across  the  Mississippi  River 

communicates  relative  to  the  present 
condition  of  Presidio  military  reserva- 
tion  

transmits  answer  to  a  resolution  of  the 
House,  relative  to  the  survey  of  the 
Oostenaula  and  Coosawattee  Rivers, 
in  the  State  of  Georgia 

communicates  relative    to  bill  of  the 
House   No.  1479,  to  restore  the  Rush 
Valley  military  reservation,  in  Utah, 
to  the  public  lands 

1 

transmits  statement  of  deficiency  in  the 
appropriation  for  his  Department  for 
year  ending  June  30,  1873.-.. 

communicates   relative    to  a  telegraph 
line  from  Santa  F^,  New  Mexico,  to 
Tucson,  Arizona 

communicates  relative   to  bill  of  the 
House    No.  '2298,  to  restore  certain 
lands  in  California  to  homestead  and 
pre-emption  settlement 

communicates  in  answer  to  a  resolution 
of  the  House,  ti^usmitting  a  report 
upon  an  examination  of  waters  for 
the  extension  of  the  Chesapeake  and 
Ohio  Canal  to  the  Ohio  River 

transmits  a  statement  ehowing  the  ap- 
]>ropriations  for  the  military  service 
J  or  the  preceding  year ................ 

communicates  relative  to  an  appropria- 
tion to  pay  the  claim  of  the  estate  of 
Miy.  William  B.  Scott 
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Secretary  of,  the  chief  cTetk  of  the  War  Department 

commnnicate^  relative  to  the  reduc- 

tion of  the  clerical  force  in  the  War 

Department 

15 

215 

the  chief  clerk  of  the  War  Department 

communicates  relative  to  the  survey 

of  the  mouth  of  the  Coqaille  River, 

Oregon - 

15 

216 

transmits  letter  A-om  the  Pontraaster- 

General,  stating  in  fall  the  objections 

to  the  scheme  of  making  payments  to 

troops  by  checks,  as  proposed  by  bill 
of  the  House  No.  '^'>46 

1 

15 

217 

communicates  in  answer  to  a  resolution 

of  the  House,  transmitting  a  report 

j 

upon  the  James  River  and  Kanawha 

1 

Canal  project 

15 

219    

communicates  relative  to  the  ship-canal 

to  connect  the  Mississippi  River  with 

j 

the  Gulf  of  Mexico 

16 

1    220 

communicates  relative   to  bill  of  the 

1 

House   No.  1590,  to  provide  for  the 

better  protection  of  the  frontier  set- 

tlements of  Texas  against  Indian  and 

Mexican  depredations 

16 

222 

communicates  relative  to  deepening  the 

1 

bar. of  Sabine  Pass,  Texas 

16 

!    223 

communicates  relative  to  a  request  of 

1            1 

the  President  of  the  Argentine  Repub- 

1           ' 

lic  to  have  educated  at  the  Military 

1 

Academy  at  West  Point,  at  its  ex- 

1 

pense,  four  or  six  young  men,  gradu- 
ates of  the  military  school  established 

1            , 

1 

by  that  republic 

16 

224  ■ 

communicates  relative  to  the  claim  of 

the  persons  named  in  bill  of  the  House 

No.  1566,  for  compensation  for  alleged 

services  to  the  Government 

16 

225 

transmits  draught  of  a  bill  giving  to 
general  courts- martial  jurisdiction  of 

the  crimes  of  murder,  manslaughter, 

&c 

16 

230    

transmits  estimate  of  appropriation  for 
the  pnrpose  of  furnishing  food  to  des- 

titute persons  on  the  Lower  Missis- 

sippi River 

16 

231 

communicates  relative  to  the  cost  of  a 

proposed  t4*legraph-liue  between  San- 
ta F6  and  Tucson 

16 

232 

transmits  a  statement  of  the  purchases 

made  by  the  Ordnance  Department 

duriniF  the  vear  1873.  &c 

16 

233 

communicates  relative  to  an  appropria- 

tion to  build  permanent  barracks  at 
Alcatraz  Island - 

16 

234 

communicates  relative  to  the  burning  of 

* 

the  town  of  Brenham,Tex.,by  United 

States  soldiers,  as  alleged,  in  1866 

16 

237  ' 

the  President  transmits  in  answer  to  a 

resolution  of  the  House  a  report  from 

1 

the,  relative  to  geographical  and  geo- 

1 

logical  surveys  west  of  the  Mississippi. 

16 

240  1 

communicates  relative  to  bill  of  the 

, 

House  No.  2724,  for  the  relief  of  cer- 

tain States  and  Territories  on  account 

1 

of  ordnance  stores   issued  to  them 

1 

dariDg  the  late  civil  war 

16 

..j:?. 
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War,  Secretary  of,  commanicates  relative  to  the  claim  of 
Hiram   H.  McColley  for  the  value  of 
property  from  which  he  was  ejected 
by  military  authorities  at  Camp  Mc-  j 
Dermitt,  Nevada 

couimunicates  relative  to  grantiuff  the 
Memphis   and   Vicksburgh    Railroad 
Company  the  right  to  build  a  bridge  | 
over  Yazoo  River ! 

communicates  relative  to  the  case  of 
Captain  Hurtt,  A.  Q.  M.,  United  States 
Vulunteers,  &c 

transmits  additional  ])apers  in  conuec-  I 
tion  with  the  Hurtt  court-martial 

transmite  draught  of  a  bill  to  aid  the  ! 
improvement  of  the  Fox  and  Wiscon- 
sin Rivers,  in  the  State  of  Wisconsin.. | 

communicates  relative  to  a  survey  of 
the  Ouachita  River,  from  Camden,  Ar- 
kansas, to  Trinity,  La 

communicates  relative  to  the  number  - 
and   dimensions  of  the  Government 
buildings  at  Yuma  Dejiot  liable  to 
damage  from  freshets  in  the  Colorado 
River  

transmits  draught  of  a  bill  to  authorize 
an  issue  of  clothing  to  Sergt.  Maj. 
William  F.  King,  Twenty-tiffch  In- 
fantry  

the  chief  clerk  of  War  Department  ' 
transmits  a  report  upon  the  psist  iin-  , 
provement  and  present  condition  of  , 
l*aw  tucket  River,  Rlimle  Island 

the  chief  clerk  of  War  Department 
transmita  answer  to  a  resolution  of 
the  House,  relative  to  the  extension 
of  the  Chesapeake  and  Ohio  Canal 

communicates  relative  to  an  appropria- 
tion to  build  permanent  barracks  at 
Alcatraz  Island,  California 

conmiunicates  relative  to  the  claim  of 
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REPORT 

OF 

THE    SECRETARY  OF  WAR. 


Wab  Depabtment, 

November  24,  1873. 

Mr.  President  :  1  deem  it  proper  in  the  commencement  of  this  re- 
port to  make  a  statement  of  the  estimates  of  appropriations  for  the 
Department  for  the  next  fiscal  year,  comparing  them  with  the  appro- 
priatious  for  the  current  year,  and  giving  the  reasons  for  the  change. 

The  estimates  for  military  purposes  for  the  year  ending  June  30, 1874, 
were  $33,826,378.78.  The  estimates  for  the  same  purpose  for  the  year 
eodtug  June  30,  1875,  are  $34,410,722.89 ;  the  excess  of  the  next  year 
over  the  current  one  being  $584,344.11.  The  appropriation  for  military 
purposes  for  the  year  ending  June  30,  1874,  were  $32,917,971.37. 

It  has  been  the  custom  of  Congress  from  time  to  time  to  reduce  the 
e:$timates  of  the  Department.  I  have  endeavored,  aided  by  the  officers 
of  the  Department  and  of  the  Army,  to  keep  the  expenditures  within 
the  limit  prescribed  by  Congress,  but  experience  has  shown  that  the 
amounts  previously  asked  for,  based  on  data  carefully  prepared  by  the 
chiefs  of  bureaus,  after  ample  consideration,  were  necessary  for  the 
manageiiieut  of  the  Department. 

In  addition  to  the  usual  estimates  already  named,  the  following  are 
submitted  for  such  action  as  Congress  may  deem  proper  to  take : 

Armament  of  forte $1,449,550 

£8timate8  for  engineer  purposes 20, 459, 396 

It  will  be  observed  that  among  the  estimates  for  the  War  Department 
far  the  next  as  well  as  the  preceding  years,  many  appropriations  are 
asked  for  which  should  not  be  classed  under  those  for  the  support  of  the 
Anuy  proper:  For  instance,  those  for  the  observation  and  report  of 
Rtorms ;  the  Freedmen's  Hospital ;  the  settlement  of  claims  for  horses 
lost  in  the  military  service ;  the  collection  and  payment  of  bounty  to 
co!ore<l  soldiers;  military  telegraph  lines  in  ditterent  parts  of  the  coun- 
try; refunding  to  States  expenses  incurred  in  raising  volunteers ;  signal 
stations  at  light-houses;  arming  and  equipping  the  militia;  and  numerous 
other  subjects  of  like  character,  demand  expenditures  which  cannot  le- 
gitimately be  charged  as  being  for  the  current  uses  of  the  military 
etitablisbmeut. 

A  critical  examination  of  these  expenditures,  some  of  them  authorized 
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by  Congress  without  any  recommendation  on  the  part  of  this  Depart- 
ment, will  show  that  the  total  expenditures  are  largely  in  excess  of  the 
amount  absolutely  necessary  for  the  actual  requirements  of  the  Army 
itself. 

I  refer  especially  to  this  subject  in  order  that  it  may  be  understood 
that  a  great  part  of  the  money  appropriated  for  this  Department  by 
Congress  is  for  expenditures  similar  to  those  named,  and  should  not  be 
considered  as  required  for  the  support  of  the  Army,  but  arises  from  the 
trusts  imposed  upon  the  military  branch  of  the  Government  in  the  execu- 
tion of  works  of  internal  improvement,  for  the  benefit  of  the  people. 

The  act  of  March  3,  1873,  for  the  establishment  of  a  military  prison, 
made  no  appropriation  to  meet  any  of  the  expenses  necessary  to  carry  it 
into  effect.  .In  order,  however,  that  no  time  might  be  lost,  a  preliminary 
board,  composed  only  of  Army  officers,  was  constituted  to  collect  infor- 
mation and  material  for  commencing  more  definite  labor  upon  the  plan 
so  soon  as  Congress  should  appropriate  the  means.  This  board,  in  its 
investigations,  has  succeeded  in  doing  even  more  than  was  anticipated; 
and,  fortunately,  two  gentlemen  from  civil  life,  who  have  devoted  much 
time  and  zealous  study  to  the  subject  of  reformatory  prison  discipline, 
have  been  found  willing  to  give  a  share  of  their  time  gratuitously,  until 
the  appropriation  shall  be  made,  to  the  work  of  preparing  a  plan  and 
regulations  for  the  military  prison.  This  has  enabled  me  to  carry  out 
the  provisions  of  the  second  section  of  the  act,  by  appointing  the  board 
therein  prescribed.  Their  report  will  form  the  subject  of  a  future  special 
communication  to  Congress. 

It  is  very  difficult,  under  existing  law?,  to  supply  the  Army  with  field- 
musicians,  two  of  which  are  allowed  to  each  company.  As  this  is  an 
essential  part  of  the  military  establishment  better  facilities  for  obtaining 
musicians  should  be  afforded,  by  the  passage  of  an  act  to  authorize  tho 
enlistment  of  boys  not  under  twelve  years  of  age,  always  with  the  consent 
of  parents  or  guardians.  This  j^rovision  did  exist  until,  probably  through 
inadvertence,  the  law  of  1864,  against  enlistment  of  minors,  put  an  end 
to  it. 

It  is  unnecessary  to  allude  to  notorious  cases  of  efficient  service  by- 
music  boys,  even  on  the  field  of  battle,  to  illustrate  their  perfect  compe- 
tency for  all  the  duties  required  of  musicians.  While  they  make  the 
best  musicians,  they  generally,  at  more  advanced  age,  have  become  most 
valuable  non-commissioned  officers  as  the  fruit  of  their  early  training. 
This  plan  has,  too,  the  merit  of  being  a  most  useful  charity,  for  it  would 
provide  for  many  sons  of  old  soldiers,  living  and  dead,  who  now  are  with- 
out aim  or  object  in  life,  and  in  danger  of  becoming  worthless  men,  but 
who,  if  enlisted,  would  have  the  benefit  not  only  of  tuition  in  music, 
but  also  in  the  useful  common  branches  of  education  taught  at  the  depot 
school. 

The  subject  of  the  discharge  of  minors  who  have  enlisted  in  the  Array 
has  ever  been  a  perplexing  one.    The  most  stringent  prohibitions  have 
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been  laid  upon  recruiting-officers,  and  whenever  a  minor  has  passed 
from  the  rendezvous  to  the  depot,  and  is  there  detected  by  the  examin- 
ing board,  he  is  sure  to  be  at  once  discharged.  In  spite  of  every  pre- 
cantion  a  large  number  of  young  men,  minors  in  the  eye  of  the  law, 
but  actually  men  who  have  been  practically  their  own  masters  for  a 
considerable  time,  do  pass  themselves  as  of  full  age,  freely  take  the 
oath  to  that  effect,  as  embodied  in  the  contract  of  enlistment,  and  are 
transi>orted,  at  considerable  expense,  to  regiments.  Here,  on  the  least 
dissiitisfaction,  or  after  commission  of  some  crime  involving  punish- 
ment, they  forthwith  write  to  the  parents,  who  have  hitherto,  perhaps, 
bestowed  but  little  care  upon  them,  and  a  moving  appeal  is  made  to 
the  Department  for  their  discharge.  Since  the  passage  of  the  act  of 
May  15,  1872,  the  Department  has  judged  that  it  had  no  discretion  left, 
and  when  the  proof  of  minority  is  clear,  and  the  consent  of  parent  or 
guardian  has  not  been  obtained,  discharge  is  invariably  given.  Since 
the  passage  of  the  act  referred  to,  and  up  to  June  30,  1873,  296  applica- 
tions for  discharge  from  this  cause  have  been  received.  Great  expense 
to  the  Government,  as  well  as  frequent  evasion  of  punishment,  and  con- 
sequent disorganization  of  necessary  military  discipline,  is  thereby  caused ; 
nor  is  the  ostensible  object  of  the  parents  to  recover  the  child  effected, 
because  the  latter  is  discharged  hundreds  of  miles  from  home,  and  even 
if  di8i>osed  to  return,  which  is  seldom  the  case,  has  not  the  pecuniary 
D^eans.  The  recruiting-officers  are  charged  with  the  expenses  of  enlist- 
ment of  minora  when  clearly  guilty  of  want  of  due  care ;  but  it  is  ex- 
ceedingly difficult  in  many  instances  to  ascertain  the  true  age  of  a  man, 
even  with  such  critical  examination  as  recruits  are  subjected  to.  Thus, 
while  the  Government  is  imposed  upon,  under  an  oath,  by  the  recruit, 
Khile  it,  in  good  faith,  feeds,  clothes,  transports  to  a  regiment,  and  often 
Ittiys  him,  it  is  by  present  legislation  left  without  protection  or  remedy 
against  the  fraud.  The  recruit  obtains  all  the  benefit,  sometimes  is 
trans{>orted  to  a  region  where  he  wishes  to  settle,  and  then  obtains  a 
discharge  with  perfect  impunity  for  his  fraud. 

It  is  suggested  that  some  action  be  taken  toward  the  passage  of  a 
positive  law  to  provide  for  the  punishment  of  recruits  who  have  deceived 
the  recruiting-officers  by  falsely  swearing  to  their  age  or  physical  con- 
dition. In  my  judgment  he  should  be  immediately  turneil  over  to  the 
pro|ier  tribunal,  and  the  United  States  law-officer  in  whose  district  the 
recruit  may  have  committed  the  offense  should  be  required  to  prosecute 
bim  for  the  false  oath  he  has  taken  and  for  the  great  expense  he  has 
given  the  Government. 

The  practice,  which  prevailed  to  a  considerable  extent,  of  Army  officers 
Tteiting  the  se^it  of  Government  during  the  session  of  Congress,  attempt- 
ing t^  influence  legislation  by  interviewing  members  of  Congress,  and 
preseutiug  business  which  should  only  be  brought  to  their  attention 
through  the  bead  of  the  Executive  Department,  became  such  a  serious  evil 
that  on  March  15,  1873, 1  caused  an  order  to  be  issued  directing  that 
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no  officer,  either  active  or  i-etired,  shall,  directly  or  indirectly,  without 
being  called  upon  by  proper  authority,  solicit,  suggest,  or  recommend 
action  by  members  of  Congress  for  or  against  military  afi'airs.  The 
necessity  for  this  order  was  apparent.  Members  of  Congress  have  fre- 
quently brought  the  subject  to  my  attention,  and  have  made  complaint, 
very  justly,  of  the  persistent  eftbrts  made  with  them  personally  to  iu- 
fluence  their  views  on  legislation.  The  order,  as  it  itself  says,  is  not 
intended  to  preclude  officers  from  illustrating  or  expounding  a  measure 
before  Congress  which  may  have  received  the  favor  or  sanction  of  the 
President,  Secretary  of  War,  or  the  General  of  the  Army.  The  expe- 
rience of  officers  when  so  used  is  and  will  be  viewed  as  valuable,  but  it 
was  and  is  intended  to  restrain  officers  from  urging  their  views  in  an 
improper  manner  upon  members  of  Congress,  and  in  consuming  the 
time  of  those  intrusted  with  the  necessary  legislation  of  the  Govern- 
ment. That  order  will  be  enforced  so  far  as  it  lies  within  my  power  and 
authority  to  accom])lish  it. 

1  had  the  satisfaction  during  the  spring,  in  company  with  the  Lieu- 
tenant-General  of  the  Army,  to  make  a  tour  of  inspection  through  the 
Department  of  Texas,  ana  to  visit  many  of  the  posts  Ideated  on  the 
frontier  in  that  region. 

My  attention  was  particularly  directed  to  the  efficiency  and  good  con- 
duct of  the  troops  there  stationed.  Situated  as  many  of  the  posts  are, 
remote  from  the  comforts  of  civilization,  it  was  a  matter  of  great  sat- 
isfaction that  discipline  was  observed,  and  that  all  t4ie  requirements  of 
good  military  service  were  stiictly  carried  out.  At  several  of  these 
posts  where  both  white  and  colored  soldiers  were  stationed,  the  general 
good  conduct  aud  fine  military  appearance  of  all  the  troops  composing 
the  garrisons  were  prominent  to  a  marked  degree. 

In  section  24  of  the  act  of  July  15, 1870,  the  pay  of  officers  of  the  Army 
was  established,  and  provision  was  made  that  the  sums  therein  specified 
should  be  in  full  of  all  commutation  of  quarters,  fuel,  forage,  servant 
hire  and  clothing,  longevity  rations,  and  all  allowances  of  every  name 
and  nature  whatever,  and  should  be  paid  monthly  by  the  paymaster. 
Further  legislation  is  necessary  to  define  the  scope  of  this  provision, 
whether  it  is  intended  to  include  certain  things,  such  as  transportation 
in  kind  of  officers'  servants,  transportation  of  officers'  horses  and  bag- 
gage, authorized  in  regulations  before  its  passage,  but  not  held  to  be 
emoluments,  or  does  it  have  reference  simply  to  the  money  allowances 
then  received  by  officers  of  the  Array.  If  the  former  construction  is  to  be 
given  it,  it  then  really  discontinues  the  allowance  of  servants  altogether, 
which  all  former  laws  and  regulations  have  encouraged,  and  would  often 
unfit  an  officer  for  eflfecti  ve  service  by  depriving  him  of  transportation  for 
authorized  horses  and  baggage  that  often  could  not  be  purchased  T)r  ob- 
tained at  his  new  station.  All  these  have  been  furnished  by  the  Gov- 
ernment from  its  foundation,  and  for  its  own  interests,  primarily,  the 
benefit  to  the  officer  being  but  incidental,  and  while  it  is  presumed  that 
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the  clause  referred  to  intended  to  embrace  in  a  salary  all  tbat  had  been 
included  in  money  allowances,  in  providing  for  the  compensation  of  offi- 
cers of  the  Armj-,  a  distinct  enunciation  of  its  meaning  by  Congress  id 
desirable.  I  deemed  it  necessary,  on  the  25th  day  of  February,  1873,  to 
issiie  the  following  order  in  connection  with  this  subject,  which  will 
continne  as  the  rule  unless  farther  legislation  is  had : 

The  payment  of  rent,  or  any  allowance  for  fnel  or  quarters  of  officers'  servants,  is 
hereby  prohibited  until  more  specitic  legiblation  shall  sanction  it. 

During  the  past  year  the  five  Inspectors-general  of  the  Army  have 
been  exclusively  subject  to  the  orders  of  the  Secretary  of  War  and  the 
General  of  the  Army,  and  have  made  careful  and  thorough  inspections 
of  the  South,  the  Departments  of  Texas,  of  the  Missouri,  of  the  Gulf,  of 
Arizona,  of  Dakota,  and  of  the  Columbia,  excepting  Alaska.  In  the 
Departments  of  Arizona,  Texas,  Dakota,  and  the  Columbia,  thorough 
examination  was  made  into  the  condition  of  the  personnel  and  material 
of  the  Army  at  all  the  remote  and  widely-dispersed  posts,  stations,  and 
depot*  within  the  limits  of  those  departments,  (with  the  exception  of 
Alaska,)  embracing  one  hundred  and  seventeen  military  posts,  garri- 
Htmed  by  eighteen  regiments  of  infantry,  seventeen  companies  of  artil- 
ler}',  and  eight  regiments  of  cavalry.  Besides  this,  other  minor  inspec- 
tions and  investigations  have,  from  time  to  time,  been  made  by  the 
ofiicers  of  this  corps,  involving  voluminous  reports,  which  have  been 
made  without  any  expenditure  for  clerical  assistance.  Scrutinizing  ex- 
aiiflpations  have  been  made  by  the  Inspectors-general  of  the  accounts 
of  all  officers  who  have  made  important  disbursements  of  public  money 
during  the  year.  The  funds  received  and  expended  by  them,  with  the 
balances  rejiorted  due  the  United  States,  have  been  carefully  verified  by 
ofiic'ial  statements  received  from  the  Treasury  Department  and  deposi- 
tories, and  under  this  system  it  is  hardly  possible  that  a  defalcation  or 
fraud  on  the  part  of  disbursing  officers  of  this  Department  can  escape 
timely  detection. 

The  assistant  inspectors-general  have  been  attached  to  the  head- 
quarters of  the  various  military  divisions,  and  they,  as  well  as  several 
ofiicers  who  have  been  temporaril3'  assigned  to  duty  in  some  of  the  re- 
mote departments  as  acting  assistant  inspectors-general,  have  been 
actively  and  usefully  engaged  in  the  duties  pertaining  to  their  positions. 

Since  the  close  of  the  war,  in  the  Quartermaster's  Department,  much 
time  and  labcr  have  been  bestowed  upon  the  examination  and  settlement 
of  the  accounts  of  officers  for  disbursements  made  during  the  rebellion 
and  since  its  close.  Most  of  these  accounts  have  been  adjusted,  and  the 
acconntj^  of  disbursing  officers  of  that  Department  are  now  examined 
promptly  as  received.  Within  the  past  two  years  I  have  caused  the 
ionns  and  methods  of  business  in  this  Department  to  be  simplified,  to 
the  advantage  of  the  service  and  the  relief  of  officers. 

Ifoch  difficalty  is  experienced  in  keeping  the  expenses  of  the  Quar- 
termaster's  Department  within  the  amounts  appropriated  by  Congress, 
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and  so  apparent  was  it  daring  the  past  fiscal  year  that  the  appropria- 
tion for  barracks  and  quarters  would  not  admit  of  any  expenditure  from 
that  appropriation  beyond  the  payment  of  rent  of  offices  and  hire  of 
quarters  for  troops,  that  it  was  found  necessary  early  in  the  spring  to 
entirely  arrest  any  work  upon  the  repair  and  construction  of  barracks 
and  quarters.  Notwithstanding  this  necessary  and  sharp  measure, 
which  involved  much  inconvenience  to  the  troops,  crowded  into  build- 
ings much  in  need  of  repair,  or  cantoned  in  tents  and  huts  too  much 
exposed  to  the  inclemency  of  the  weather,  the  liabilities  have  to  a  small 
amount  exceeded  the  sum  appropriated. 

It  is  necessary  that  I  should  ask  the  attention  of  Congress  to  the  dif- 
ficulties of  keeping  accounts,  and  of  paying  for  supplies  and  services, 
•which  arise  under  the  operation  of  the  act  approved  July  12, 1870.  The 
act  in  its  operation  requires  every  disbursing  officer  to  keep  a  separate 
and  distinct  set  of  accounts  under  every  head  of  appropriation,  and  to 
keep  a  balance  of  money  on  hand  to  meet  the  demands  under  each 
head,  thereby  compelling  officers  to  keep  to  their  credit  at  depositories 
much  larger  balances  than  heretofore.  A  remedy  for  this  is  to  make 
the  appropriation  for  the  Quartermaster's  Department  under  one  head 
as  a  single  appropriation,  requiring,  as  now,  that  the  estimates  upon 
which  the  appropriation  is  based  shall  be  submitted  in  detail.  No  ben- 
efit can  arise  in  practice  from  the  system  of  keeping  separate  heads  of 
appropriation  in  this  Department,  while  its  existence  gives  many  occa- 
sions for  error  and  mistakes,  and  is  a  burden  upon  the  officer  wl|f  is 
required  to  disburse  the  public  money,  as  well  as  upon  the  Treasury. 
The  evils  of  the  present  system  are  fully  set  forth  in  the  report  of  the 
Committee  on  Expenditures  in  the  War  Department,  made  to  Congress 
at  its  last  session. 

As  many  lieutenants  of  the  line  are  often  required  to  assume  the 
labors  and  responsibilities  of  acting  assistant  quartermasters,  it  is 
recommended  that  an  allowance  of  $10  per  month  be  made  by  law  to 
officers  so  detailed,  as  a  moderate  compensation  to  them  for  the  risk  as 
well  as  the  labor  in  disbursing  public  money  and  keeping  and  dis- 
tributing stores. 

Of  the  fifty  railroads  which,  at  the  close  of  the  war,  under  executive 
orders,  purchased  from  this  Department  railroad  material  to  the  ap- 
praised value  of  over  $7,500,000,  thirty  of  them  have  paid  their  debts 
in  full.  The  remaining  twenty  are  still  in  our  debt  to  the  amount  of 
$4,658,924.07.  The  total  amount  collected  from  these  sales,  with  inter- 
est and  expenses,  has  thus  far  been  $5,116,605.53. 

I  recommend  the  passage  of  a  law  which  will  enable  the  Department 
to  collect  from  the  Post-Office  Department  the  postal  earnings  of  sev- 
eral of  these  delinquent  railroads.  The  bonds  of  the  roads  given  at  the 
time  of  purchase  pledge  them  to  use  these  earnings  in  liquidation  of 
their  debts,  but  they  refuse  or  persistently  neglect  to  give  to  the  Post- 
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master-General  the  Decessary  formal  orders  to  tarn  over  the  funds  to 
this  Department. 

Ten  thousand  dollars  was  appropriated  during  the  last  year  for  the 
prosecution  of  the  work  on  the  artesian  well  at  Fort  D.  A.  Eussell.  Since 
then  ccusiderable  progress  has  been  made  in  that  work.  It  has  now 
reached  a  depth  of  1,005  feet.  The  work  has  now  for  some  hundreds  of 
leet  been  carried  through  a  stratum  of  clay,  and  there  is  good  reason  to 
hope  tha(  when  the  clay  is  pierced  the  water  will  be  reached,  and  a 
strong  flowing  well  developed.  From  the  importance  to  the  people  of 
the  Territories  of  Colorado,  Wyoming,  Montana,  and  Dakota,  which  a 
series  of  flowing  wells  would  have  upon  the  development  of  their  mate- 
rial interests,  I  recommend  that  an  appropriation  be  made  to  continue 
the  i>resent  exi>eriment. 

Under  tbe  provisions  of  the  appropriation  act  approved  March  3, 1873, 
advertisement  was  made  for  bids  to  provide  headstones  for  the  graves 
of  deceased  soldiers  in  the  national  cemeteries.  Eighty  bids  were  re- 
<tived  and  opened  in  public  by  the  Quartermaster-General  on  the  6th 
ot  September. 

The  advertisement  called  for  bids  for  furnishing  head-stones  of  gray 
granite  and  white  marble  of  a  specilied  quality,  as  these  materials,  in 
my  judgment,  best  fultilled  the  requirements  of  the  law  in  respect  to 
*•  decency,  durability',  and  cheapness." 

A  careful  examination  of  the  bids  resulted  in  an  award  of  contract 
for  gnmite  headstones  for  the  National  Cemetery  at  Fredericksburgh, 
Va.  For  all  the  other  national  cemeteries  contracts  have  been  awarded 
to  the  four  lowest  bidders  for  white  marble  head-stones.  The  responsi- 
bility of  the  bondsmen  of  these  contractors  is  required  to  be  certified 
to  by  the  United  States  district  judge,  or  by  the  collector  of  internal 
revenue  of  the  district  in.  which  they  reside. 

A  small  slab,  four  inches  thick,  has  been  prescribed  for  the  known, 
and  a  block  six  inches  square  for  the  unknown  dead.  The  former  will 
number  about  148,000,  and  the  latter  about  105,000. 

Particular  care  has  been  taken  to  have  these  headstones  permanent 
when  once  erected.  The  entire  cost  of  the  slabs  and  blocks,  under  the 
contracts  as  awarded,  should  they  be  entered  into  by  the  successful 
biddens  will  amount  to  $770,045.48. 

Should,  however,  any  of  the  parties  to  whom  awards  have  been  made 
fail  to  enter  into  the  contracts  prescribed,  none  of  the  contracts  will  be 
executed  unless  the  whole  work  can  be  contracted  for  within  the  appro- 
priation of  $1,000,000,  the  limit  prescribed  by  the  law. 

The  appropriation  of  $100,000  made  by  Congress  in  the  act  approved 
March  3,  1S73,  for  the  erection  of  a  depot  at  8an  Antonio,  Tex.,  has 
iM»t  heen  expended,  nor  have  any  decided  steps  looking  to  the  erection 
of  tbe  buildiugscontemplated  been  taken.  A  personal  visit  to  San  Anto- 
nio last  spring,  and  consultation  with  the  Lieutenant-General  of  the 
Aruiy  and  other  responsible  officers,  having  satisfied  me  that  no  necessity 
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exists  for  tbe  expenditure  of  the  money,  and  that  the  small  force  that 
will  hereafter  be  required  at  that  place  could,  economically,  be  provided 
for  by  rented  or  leased  buildings.  I  recommend  that  the  sura  appropri- 
ated be  used  for  the  rent  or  purchase  of  such  sites  of  posts  in  Texas  a« 
may  be  found  to  be  actually  needed  for  military  purposes. 

The  report  of  the  Commissary -General  shows  that  the  average  cost  of 
the  Army-ration  for  the  year  has  been  seventeen  cents  and  .forty  eight 
hundredths,  showing  a  trifling  increase  in  cost  over  that  of  the  previous 
year. 

It  is  recommended  that  an  act  be  passed  authorizing  the  issue  of  to- 
bacco to  enlisted  men  of  the  Army,  as  a  component  part  of  the  Army- 
ration,  as  near  as  may  be  in  amount  to  that  authorized  to  be  sold  to 
them. 

Under  the  act  approved  March  3,  1873,  to  provide  for  the  better  care 
and  protection  of  subsistence  supplies,  there  have  been  appointed  one 
hundred  and  forty-nine  commissary-sergeants,  who  have  been  assigned 
to  military  posts.  A  considerable  number  of  them  have  been  in  tbe  per- 
formance of  their  duties  a  sufiQcient  time  to  evidence  to  the  Department 
the  benefit  that  was  anticipated  from  a  body  of  experienced  and  worthy 
noncommissioned  officers  being  in  charge  of  this  class  of  public  x>rop- 
erty. 

The  Surgeon-General  reports  the  following  distribution  of  the  first 
part  of  the  Medical  and  Surgical  History  of  the  War,  viz : 

Sent  to  congressional  committees  as  specimens 12 

Sent  Senators 1,000 

Sent  Representatives 2,000 

Sent  Library  of  Congress oi) 

'Damaged  ami  imperfect  copies TO 

To  be  issued  by  Surgeon-Generars  Office l,8iW 

Total  number  of  copies  printed 5,000 

The  second  part  of  the  work  is  now  going  through  the  press  as  rapidly 
as  possible. 

The  recommendation  made  in  former  years  is  renewed,  that  the  cata- 
logue and  tablets  of  the  anatomical  section  of  the  Army  Medical  Museum 
be  published  in  a  style  similar  to  Morton's  Crania  Americanh.  A  bill,  for 
this  purpose  passed  one  house  of  Congress  during  the  last  session,  but 
failed  to  become  a  law. 

1  am  compelled  to  repeat  the  statement  made  in  previous  reports  that 
very  serious  and  increasing  injury  has  resulted  to  the  service  from  tbe 
continued  prohibition  of  appointments  and  promotions  in  the  Medicjil 
Corps.  Thoroughly  educated  medical  men,  in  selecting  the  Army  as  an 
occupation,  are  actuated  by  the  reasonable  prospect  of  promotion, 
but  to  render  it  impossible  for  them  ever  to  advance  in  rank 
is  to  deter  many  desirable  men  from  becoming  candidates.  I  call 
attention  most  earnestly  to  the  statement  of  the  Surgeon-General  as 
to  the  pressing  necessity  for  such  legislation  as  will  secure  to  our 
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officers  and  soldiers  the  efficieut  attendance  in  wounds  and  sickness 
vbich  the  Government  should  provide,  and  which  will  make  a  position 
Id  the  Me<lical  Corps  of  the  Army  now,  as  formerly,  an  object  of  ambi- 
tion to  the  best  educated  and  best  qualified  young  men  in  the  profession. 
There  are  now  64  vacancies  in  that  corps,  viz  :  2  assistant  medical  pur- 
Teyors,  o  surgeons.  56  assistant  surgeons,  and  1  medical  storekeeper.  In 
my  judgment  it  is  absolutely  necessary  for  the  welfare  of  the  service 
that  the  corps  be  opened  to  appointment  and  promotion. 

The  Paymaster-General  strongly  urges  the  necessity  of  providing  by 
legislation  for  an  increase  of  the  present  force  of  paymasters,  now  much 
reduced  by  the  operation  of  the  act  of  March  3, 1869,  prohibiting  new 
apiK)intwents  and  promotions  in  certain  staii*  corx>s  and  departments. 
The  number  of  paymasters  authorized  by  the  Army  organization  act  of 
July  28,  1866,  was  sixty.  There  are  now  but  forty-four  in  service.  The 
Paymaster-General  recommends  that  the  number  be  fixed  by  law  at 
fifty-two,  and  that  the  sixth  section  of  the  act  of  March  3,  1869,  be  re- 
(lealed,  and  promotions  and  new  appointments  be  allowed. 

Experience  has  shown  that  it  is  just  that  a  greater  period  than  thirty 
(lays  be  allowed  to  an  officer  on  leave  of  absence  without  reduction  of 
I»:iy.  Thirty  days  barely  suffices  to  enable  an  officer  to  travel  from  and 
to  his  remote  station  in  the  West. 

It  is  apparent  that  the  act  approved  May  15,  1872,  concerning  the 
p;iy  of  enlisted  men  and  establishing  a  system  of  deposits,  has  proved 
of  much  benefit  to  the  soldier.  The  number  of  desertions  has  not  been 
ledaced  to  as  great  an  extent  as  had  been  hoped,  but  still  that  number 
was  five  hundred  less  than  in  the  year  ending  June  30,  1871.  It  would 
he  difficult  to  devise  legislation  better  calculated  to  encourage  re  enlist- 
ments, reward  faithful  service,  and  diminish  desertion,  and  it  is  believed 
itN  ultimate  effect  will  be  to  heighten  the  tone  of  the  whole  enlisted 
force  of  the  Armj. 

It  appears  from  the  report  of  the  Paymaster-General  that  the  average 
amount  of  deposits  per  company  made  by  enlisted  men  during  the' past 
tb%cal  year  was  $482.26.  The  largest  amounts  of  deposits  per  company 
veremade  in  the  Departments  of  Arizona  and  Columbia.  In  these  depart- 
ments there  was  the  greatest  amount  of  field  operations.  It  may  be 
>afely  inferred,  then,  that  more  deposits  will  be  made  by  the  enlisted 
m*^n  in  time  of  war  than  in  time  of  peace;  and  this  leads  to  the  conclu- 
bian  that  had  a  wise  system  of  deposits  been  in  operation  in  our  volunteer 
Army  during  the  rebellion,  the  Government  would  have  had  the  hand- 
liug  of  many  millions  of  dollars  for  several  years.  During  the  last  years 
«f  the  war  there  were  about  14,0G0  companies  of  troops  employed,  which 
%iiix\d  give,  at  the  rate  of  $1,500  deposited  by  each  company,  $21,000,000 
pt^r  annum. 

The  Corps  of  Engineers  has  been  actively  engaged  upon  the  defensive 
^orks  of  our  coasts ;  upon  river  and  harbor  improvements,  and  the  sur- 
rey«  for  theiD,  and  for  the  protection  of  the  navigable  waters  of  the 
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Uuited  States  against  deterioration,  whether  from  bridging  or  other 
causes;  upon  the  geodetic  and  hydrographic  survey  of  the  lakes ;  upon 
surveys  for  the  delenses  of  the  coasts ;  upon  military  surveys  and  recou- 
noissances  in  the  interior ;  upon  geographical  and  geological  explora- 
tions ;  upon  public  buildings  and  grounds  in  the  District  of  Columbia ; 
upon  the  construction  of  light  houses,  and  upon  the  demarkation  of  the 
boundary  between  the  United  States  and  Great  Britain. 

The  works  projected  aud  approved  for  the  moditication  and  strength- 
ening of  our  sea-coast  defenses  and  fortifications  have  been  advanced 
with  a  rapidity  consistent  with  economy  and  eflSciency,  aud  the  works 
for  our  principal  harbors  now  contain  quite  a  number  of  platforms  ready 
for  their  armaments  of  guns  of  the  largest  calibers.  Heavy  guns 
mounted  in  covered  positions,  along  the  shores  of  the  inlets  to  our  har- 
bors, must  always  be  the  basis  of  any  successful  defense,  and  the  works 
projected  and  in  course  of  construction  should  be  prosecuted  to  comple- 
tion, and  be  suitably  armed. 

The  Battalion  of  Engineers  numbers  308  enlisted  men,  and  is  stationed 
at  the  Military  Academy  for  instruction  of  cadets,  and  at  Willet's  Point, 
New  York  Harbor,  where  it  forms  the  school  of  torpedo  defense  of  the 
channels  to  our  harbors,  and  the  guards  and  workmen  for  the  care  aud 
distribution  of  engineer-equipments.  During  the  past  summer  a  num- 
ber of  detachments  have  served  with  advantage  in  the  geographical  and 
geodetic  explorations.  The  appropriations  asked  for  the  engineer  depot 
and  post  are  recommended  to  Congress,  and  the  recommendation  for 
one  chief  musician  and  two  principal  musicians  for  the  battalion  ap- 
proved. 

With  the  small  appropriations  granted  for  trials  with  torpedoes, 
the  investigations  upon  this  subject  have  been  continued,  to  the  benefit 
of  our  system  of  submarine  mines.  This  accessory  for  the  defense  of  our 
harbors  in  recent  years  has  developed  into  one  of  great  importance 
among  the  maritime  powers,  and  to  investigate  the  recent  electrical 
methods  and  systems  of  torpedoes,  as  well  as  to  procure  certain  materials, 
two  officers  of  engineers  were  sent  during  the  summer  to  Europe.  The 
results  of  their  mission  are  the  collection  of  valuable  information  on 
this  subject,  and  a  saving  of  expenditure  to  the  Government. 

The  river  and  harbor  improvements  mentioned  in  my  last  annual  re- 
port have  been  continued,  and  the  works  and  surveys  connected  there- 
with have  been  carried  on  during  the  past  year  with  vigor.  Detailed 
information  in  regard  to  each  specific  improvement,  and  the  results  of 
surveys  directed  to  be  made  by  the  river  and  harbor  appropriation  acts, 
may  be  found  in  the  report  of  the  Chief  of  Engineers. 

The  improvement  of  our  rivers  and  harbors  consists,  chiefly,  in  giving 
increased  width  and  depth  to  existing  channel-ways  and  basins,  and 
protecting  them,  or  in  creating  new  channels  and  basins  and  giving 
them  protective  works.  The  operations  to  this  end  comprise  the  removal 
of  obstructions  of  various  kinds,  such  as  rock  in  place  aud  bowlders, 
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bars  of  clay,  sometimes  indurated ;  of  gi-avel,  saud,  and  other  alhivial 
matter ;  of  rafts,  often  extending  from  the  surface  of  the  river  nearly 
to  the  bottom,  formed  by  masses  of  drifting  trees,  or  the  accumulation 
of  slabs,  edgings,  and  sawdust ;  of  timber  and  other  constructions  placed 
ill  channeJ-ways  to  obstruct  or  close  them  ;  the  construction  of  dikes, 
dams,  wiijg-difms,  and  revetments,  and  the  buihHug  of  canals,  break- 
waters, and  piers,  all  tending  to  promote  the  general  interests  of  com- 
luerce  and  navigation,  by  furnishiug  increased  facilities  of  communica- 
tion aud  giving  greater  security  to  trade. 

The  condition  of  the  public  works  and  grounds  of  Washington,  and 
tbeprogre^^  made  in  their  construction,  repair,  and  improvement,  are 
rerj  creditable  to  the  officer  in  charge.  The  improvements  exhibit  good 
tiwte,  with  much  economy  of  expenditure.  Many  vacant  and  unim- 
proved reservations  have  become  attractive  places  of  puolic  resort,  at 
little  expense. 

In  accordance  with  the  proviso  attached  to  the  appropriation  for  the 
improvement  of  the  channel  of  the  Delaware  River  at  or  near  the  Horse- 
shoe Shoals,  a  board  of  engineers  was  convened ;  and  in  view  of  their 
re|M>rt  upon  the  feasibility  and  expense  of  the  plan  proposed  for  the 
prevention  and  removal  of  the  obstruction,  it  has  been  determined  to 
defer  final  action  upon  the  proposed  plan  until  after  the  method  adopted 
by  the  local  authorities  js  fully  tested,  and  it  is  found  that  the  means 
used  by  them  will  not  be  sufficient  to  maintain  an  open  channel  during 
tbc  winter  months. 

Section  3  of  the  river  and  harbor  act  of  March  3, 1873,  directed  that 
a  report  be  made  upon  the  practicability  of  bridging  the  channel  be- 
tween Lake  Huron  and  Lake  Erie,  without  material  injury  to  the  inter- 
ests of  navigation,  and  upon  the  number  and  character  of  vessels  navi- 
gating that  channel.  The  subject  has  been  committed  to  a  board  of 
experienced  engineer  officers,  who  are  now  engaged  upon  it.  It  is  ex- 
l>ected  that  their  report  will  be  received  during  the  early  part  of  the 
«*^ion  of  Congress. 

The  removal  of  the  wreck  in  the  channel-way  oflF  Sandy  Hook,  re- 
qoired  by  the  act  approved  January  3,  1873,  was  completed  March  6, 
living  a  clear  depth  of  25^  feet  at  mean  low  water. 

Under  the  authority  granted  by  the  act  approved  January  23, 1873,  a 
contract  was  closed  for  the  construction  of  an  iron  hull  for  a  light- 
dmaght  snag-boat  for  use  on  the  Mississippi,  Missouri,  aud  Arkansas 
Rivers,  and  it  is  expected  that  the  boat  will  be  ready  for  service  during 
tlie  present  season. 

The  Lake  Ontario  Shore  Kailroad  Company  submitted  a  project  for  a 
bndge  across  the  Genesee  Eiver,  and  in  accordance  with  the  provisions 
ol  the  second  section  of  the  act  authorizing  its  construction  approved 
March  3, 1873,  certain  modifications  in  the  plan  were  required,  and  of 
tL«Tie  the  president  of  the  railroad  company  has  been  notified. 

hi  earryiug  out  the  provisions  of  recent  acts  of  Congress  authorizing 
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the  construction  of  bridges,  ray  attention  has  been  called  to  the  fact 
that  certain  bridges  have  been  built,  and  that  one  is  now  being  con. 
structed  across  navigable  waters  of  the  United  States  without  any 
authority  of  law ;  and  further,  that  certain  parties  claim  the  right  to 
bridge,  and  that  one  of  those  parties  is  now  constructing  a  bridge  under 
authority  claimed  to  be  derived  from  acts  granting  right  of  way  for 
railroads  through  pul)lic  lands  and  granting  lauds  to  aid  in  the  con- 
struction of  a  road  chartered  by  State  authority.  In  view  of  the  pro- 
visions of  the  more  recent  acts  of  Congress  requiring  the  Secretary  of 
War  to  maintain  a  supervision  over  the  location  and  construction  of 
bridges  crossing  navigable  waterg  of  the  United  States,  in  order  that 
the  interests  of  navigation  shall  be  protected,  I  feel  it  my  duty  to  invite 
the  attention  of  Congress  to  this  suliject  and  to  suggest  sucih  general 
legislation  as  may  be  deemed  necessary  for  the  preservation  of  the  great 
natural  channels  of  commerce. 

In  this  connection  1  have  respectfully  to  recommend  that  the  act 
authorizing  the  construction  of  a  bridge  across  the  Arkansas  River  at 
Little  Rock,  Arkansas,  approved  May  31, 1872,  be  repealed,  for  the  rea- 
son that  a  bridge  constructed  in  compliance  with  its  terms  would  mate- 
rially obstruct  and  impair  the  navigation  of  the  river.  A  i)revious  act 
of  Congress  (that  of  July  1,  1870)  contains  all  the  provisions  for  bridg- 
ing this  river  at  Little  Rock  essential  to  the  preservation  of  the  channel. 

The  survej'  of  the  lakes  has  been  continued  with  success  during  the 
season.  The  survey  of  Lake  Michigan  has  been  pushed  forward  nearly 
to  completion,  and  that  of  the  Saint  Lawrence  River  has  been  extended 
nearly  to  Lake  Ontario.  Other  portions  of  the  survej  are  in  satisfac- 
tory progress;  new  surveys  of  special  localities  have  been  made,  the 
longitude  of  important  points  determined  by  telegraph ;  assistance  to 
the  geographiciil  and  geological  survey  of  adjacent  States  rendered ; 
and  meteorological  and  lake-surface  observations  continued  through  the 
entire  lake  region. 

The  main  field  operations  of  the  geological  exploration  near  the 
fortieth  parallel,  between  the  Sierra  Nevada  and  eastern  slope  of  the 
Rocky  Mountains,  were  completed  in  November  last,  and  the  maps  and 
results  are  being  prepared  for  publication  at  an  early  day.  Special  ex- 
aminations, giving  important  results,  have  been  made  of  noted  geologi- 
cal structures,  and  of  the  evidences  of  glacial  action  in  the  Sierras. 

The  geographical  and  geological  surveys  and  explorations  west  of  the 
one-hundredth  meridian  in  Nevada,  Utah,  Colorado,  New  Mexico,  and 
Arizona,  have  been  prosecuted  with  great  vigor  and  success.  The  field 
labors  terminated  in  December,  after  which  the  work  of  .preparation  of 
the  maps  and  observations  for  publication  was  continued  in  the  office  in 
this  city.  The  field  operations  of  the  present  season,  embracing,  in 
addition  to  the  usual  observations  in  the  various  branches  of  the  survey, 
the  erection  of  a  field  astronomical  observatory  at  Ogden,  Utah,  and  the 
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determination   of  an   astronomical  base,  commenced  June  1,  with  an 
efficient  organization. 

The  officers  of  the  Corps  of  Engineers  on  detached  duty^  at  the  head- 
quarters of  general  officers  commanding  military  divisions  and  depart- 
ments have  rendered  valuable  services  in  preparing  sncii  maps  and 
sketches  and  making  such  surveys  and  reconnaissances  as  were  required 
by  their  commanding  officers.  Besides  these  regular  duties,  several 
specia)  reconnaissances  have  been  made,  yielding  important  information. 
Among  these  the  reconnaissance  of  the  lava-beds  and  surrounding  coun- 
try, the  scene  of  operations  against  the  Modoc  Indians ;  the  snrvey  of 
the  Yellowstone  River,  as  far  up  as  practiciible ;  the  reconnaissance  of 
the  head-waters  of  the  Rio  Grande  and  Southwestern  Colorado ;  and  the 
reconnaissance  to  discover  an  approach  to  the  Yellowstone  Lake  Basin 
from  the  south  or  southeast,  thus  opening  a  new  and  shorter  route  to 
the  National  Y'^ellowstone  Park  and  the  mining  regions  of  Montana; 
together  with  the  results  of  astronomical  observations  to  determine  the 
positions  of  important  points,  are  particularly  referred  to  in  the  report 
of  the  Chief  of  Engineers. 

The  commission  appointed  by  the  President,  in  accordance  with  the 
act  approved  March  3,  1873,  to  e:Kamine  and  report  on  a  system  of  irri- 
gation in  the  San  Joaquin,  Tulare,  and  Sacramento  Valleys,  California, 
met  and  organized  in  San  Francisco  in  May,  and  proceeded  at  once  to 
examine  the  valleys  in  question  and  the  streams  emptying  into  them. 
By  the  end  of  June  they  had  made  satisfactory  progress.  They  are  still 
engaiijed  in  this  hibor,  and  in  the  collection  of  information  to  enable 
them  to  render  a  full  report  upon  the  subject  of  investigation. 

A  complete  set  of  the  published  maps  and  reports  of  the  Engineer 
Department,  together  with  sets  of  photographic  views  of  remarkable 
natural  features  of  the  western  country,  and  models  of  important  en- 
gineer work  of  river  and  harbor  improvement,  and  of  armament,  were 
prefKired  and  forwarded  through  the  commissioner  appointed  by  the 
President  to  represent  the  United  States  at  the  Vienna  Exhibition,  with 
aothortty  to  present  them,  at  the  close  of  the  exhibition,  to  the  engineer 
department  of  the  Austrian  array. 

The  estimates  of  the  Chief  of  Engineers  are  submitted  separately,  as 
presented  by  that  officer,  viz : 

FortificatioiM  and  other  works  of  defense |3, 376, 000 

Public  buildings  and  grounds  aud  Wasbiugtou  aqueduct 1>  IIH,  056 

5Hinr<..V8 480,000 

K!)-ifif<.r  depot  at  Willet's  Point,  N.  Y 20,800 

Office  expenses 29,260 

Improvement  of  rivers  aud  harbors 15,464,540 

T(yiiil .- 20,46tf,656 

Xb  steps  have  been  Uikeu  by  me  to  carry  out  the  provisions  of  the 
act  of  March  3,  1873,  authorizing  the  survey,  plat,  and  sale  of  the  cem- 
etery grouDds  npoD  the  Fort  Gratiot  military  reservation  in  Michigan, 
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as  the  formal  preliminary  action  of  the  city  authorities  of  Port  Huron 
has  not  yet  been  completed. 

The  report  of  the  Chief  of  Ordnance  calls  attention  to  the  many  po- 
tent arguments  so  often  presented  in  favor  of  the  repeal  of  the  law  pro- 
hibiting promotions  in  the  corps  which  he  represents.  He  refers  to  the 
hardship  and  humiliation  to  which  officers  of  merit  and  long  service 
have  been  subjected  since  the  passage  of  that  hiw,  by  being  deprived 
of  their  deserved  promotion,  the  only  reward  held  out  in  their  profession 
for  years  of  duty  well  performed.  Their  claims  to  promotion  appeal 
strongly  to  the  attention  of  Congress, 

A  board  of  experienced  officers,  of  which  Gen.  A.  H.  Terry  was 
president,  was  convened  in  September,  1872,  for  the  selection  of  a 
breech-loading  system  for  the  muskets  and  carbines  of  the  military  serv- 
ice. After  an  exhaustive  trial  of  all  the  systems  presented,  the  board 
selected  the  Springfield  breech-loading  system  as  the  one,  of  all  those 
brought  before  it,  which  is  best  calculated  to  meet  the  demands  of  our 
military  service. 

The  report  of  the  board  was  approved,  and  the  Springfield  system  of 
breechloader  will  henceforth  be  used  for  the  muskets  and  carbines  of 
the  Army.  At  the  same  time  the  caliber  of  all  small-arms  for  the  serv- 
ice— rifles,  carbines,  and  revolvers — has  been  fixed  at  .45  of  an  inch. 
It  is  now  a  question  of  grave  importance  whether  new  arms  of  the  ac- 
cepted system  shall  not  be  made  at  once  in  sufficient  quantities  for  a 
reserve  supply  in  case  of  war,  and  to  this  end  an  appropriation  of 
(500,000  has  been  asked  for  the  next  fiscal  year  for  the  manufacture, 
together  with  the  materials  now  on  hand,  of  about  35,000  arms. 

The  annual  appropriation  of  $200,000  for  arming  and  equipping  the 
militia,  an  amount  fixed  by  Congress  during  the  early  part  of  the  cen- 
tury, is  now  found  inadequate,  by  reason  of  the  great  increase  of  popu- 
lation, to  supply  the  wants  of  the  whole  body  of  the  militia,  and  it  is 
therefore  recommended  that  the  appropriation  for  that  purpose  be  in- 
creased in  a  manner  proportioned  to  the  increase  of  the  population 
since  the  passage  of  the  act  of  1808,  providing  for  the  distribution  of 
arms  to  the  militia  of  the  country. 

I  feel  great  hesitation  in  recommending  increased  appropriations  at 
this  time,  but  I  deem  it  my  duty  to  say  that  the  armament  of  our  sea- 
coast  defenses,  which  involves  the  question  of  the  defense  of  our  prin- 
cipal sea-bojird  cities  from  attack,  in  case  of  war  with  a  naval  power,  is 
a  subject  demanding  the  earnest  attention  of  Congress.  The  principal 
cities  on  our  coast  are  in  a  very  defenseless  state,  and  the  tedious  and 
costly  work  of  preparation  cannot  be  commenced  on  the  breaking  out  of  a 
war,  with  the  hope  of  accomplishing  any  adequate  result.  The  work 
must  be  done  in  time  of  peace,  without  waiting  for  an  uncertain  period 
in  search  after  perfection  in  gun-constructions.  The  importance  of  this 
subject  increases  with  the  earnest  and  continued  efforts  on  the  part  of 
all  nations  to  supply  their  forts  with  the  most  improved  armament,  and 
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should  war  find  this  country  without  a  proper  defense  against  iron-clads 
and  thfiir  great  guns,  the  responsibility  cannot  rest  on  this  Department| 
as  tbe  importance  of  the  subject  has  often  been  brought  to  the  attention 
of  Congrees.  An  appropriation  of  $1,449,562  is  estimated  for  by  the 
Chief  of  Ordnance  for  the  next  fiscal  year  for  the  purchase  of  smooth- 
bore guns  and  for  carriages,  which  sum  will  provide  for  one-sixth,  only, 
of  the  guns  and  carriages  that  will  be  required  for  fortifications  which 
will  be  ready  by  the  30th  of  June,  1874.  This  amount  is  not  embraced 
in  the  regular  estimates  of  appropriations  for  the  Army,  as  heretofore 
alluded  to,  but  it  is  a  subject  of  great  importance,  and  the  question  of 
these  appropriations  is  resx)ectfully  submitted. 

The  heavy  rifled  guns  selected  for  fabrication  and  test  under  the  act 
ai^ioved  June  6,'  1872,  are  now  in  process  of  manufacture,  and  will  be 
completed  during  the  winter.  Valuable  information  and  experience  are 
to  be  gathered  in  the  trial  of  these  guns,  the  result  most  probably  lead- 
ing to  the  early  adoption  of  an  effective  rifle  of  suitable  caliber  for  the 
service;  and  in  this  connection  I  would  recommend  the  purchase  of  a 
suitable  proving  ground  for  the  proper  trial  of  these  experimental  heavy 
gBnfl. 

The  cheapness  of  cast  iron,  and  the  marked  progress  attained  in  the 
mannfoetnre  of  gunpowder  in  the  past  year,  induces  a  recommendation 
that  an  appropriation  of  (75,000  be  granted,  to  be  applied  in  the  fabri- 
cation and  trial  of  12inch  cast-iron  rifled  cannon,  that  the  capabilities 
of  the  metal  for  rifle  constructions  of  large  caliber  may  be  put  to  the 
fullest  test,  in  the  hope  that  its  practical  utilization  for  this  purpose  may 
be  condnsively  assured  or  denied. 

The  powder  in  the  hands  of  the  Department  is,  on  account  of  the  want 
of  proper  storage-room,  concentrated  in  large  part  in  the  magazines  of 
our  sea-coast  fortifications,  where,  under  the  searching  influences  of  the 
salt  air,  it  is  rapidly  undergoing  deterioration.  For  its  better  preserva- 
tion a  large  powder-depot  should  be  established  in  some  region  where 
neither  public  nor  private  interests  would  be  endangered  by  its  proxim- 
ity, and  an  appropriation  of  $100,000  is  recommended  for  the  purchase 
d  a  saitable  site  and  the  commencement  of  magazines. 

The  abolition  of  some  of  the  smaller  arsenals,  and  the  application  of 
the  proceeds  of  their  sale  to  the  erection  of  a  large  arsenal  of  construe* 
tion  6n  the  Atlantic  coast,  is  again  urged  on  strong  economical  grounds, 
and  it  is  recommended  that  a  law  be  passed  authorizing  the  Secretary 
of  War  to  make  sale  of  any  of  the  smaller  arsenals  at  such  times  as 
would  be  most  advantageous  to  the  Government,  and  to  apply  the  pro- 
ceeds as  suggested. 

The  sale  of  Kennebec  arsenal,  Detroit  arsenal,  Pikesville  arsenal, 
sad  the  snail  lot  or  tract  at  Sag  Harbor,  Long  Island,  now  no  longer 
needed  for  public  purposes,  is  recommended. 

By  the  act  of  Coogress  approved  June  10, 1872,  the  Secretary  of  War 
was  diroeted  to  sell  the  Mount  Vernon  arsenal^  Alabama,  pursuant  to 
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a  recommeDdatioQ  made  for  its  disposal  as  a  part  of  the  public  domain. 
Subsequent  to  such  recommendation  the  exigencies  of  the  service  re- 
quired that  the  property  should  be  used  by  the  Quartermaster's  Depart- 
ment for  military  purposes,  and  the  period  when  such  necessity  shall 
cease  to  exist  is  very  indefinite.  Under  these  circumstances  the  repeal 
of  so  much  of  the  act  of  June  10, 1872,  as  relates  to  the  sale  of  this 
property  is  recommended. 

That  portion  of  the  same  act  which  directs  the  sale  of  the  Apalachi- 
cola  arsenal  should,  in  my  opinion,  be  repealed,  for  the  reason  that  the 
property  was  granted  to  the  State  of  Florida  in  1870,  by  the  act  ap- 
proved December  15  of  that  year,  under  the  name  of  the  Chattahoochee 
arsenal. 

The  Department  feels  much  embarrassment  arising  from  conflicting 
claims  founded  on  alleged  infringements  of  patent-rights  in  the  con- 
struction of  breech-loading  guns  at  the  national  armory.  Officers  of 
the  Ordnance  Corps,  in  the  execution  of  their  official  duties,  are  seriously 
annoyed  by  private  actions  for  damages,  instituted  by  persons  claiming 
to  hold  valid  patents  which  have  been  infringed  in  the  productions  of 
the  Government  armory,  and  some  legislation  seems  to  be  required  in 
order  to  enable  the  Department  to  dispose  of  the  claims. 

The  fifth  section  of  the  act  of  July  12, 1870,  which  provides  "  That 
all  balances  of  appropriations  contained  in  the  annual  appropriation 
bills  and  made  specifically  for  the  service  of  any  fiscal  year,  and  remain- 
ing unexpended  at  the  expiration  of  such  fiscal  year,  shall  only  be 
applied  to  the  payment  of  expenses  properly  incurred  during  that  year, 
or  to  the  fulfillment  of  contracts  properly  made  within  that  year,  and 
such  balances  not  needed  for  the  said  purposes  shall  be  carried  to  the 
surplus  fund :  Provided^  That  this  section  shall  not  apply  to  appropria- 
tions known  as  permanent  or  indefinite  appropriations,"  is  injurious  to 
the  interests  of  the  Government  where  permanent  buildings  are  to  be 
erected,  and  appropriations  for  this  purpose  should  be  allowed  to  run 
for  three  years  instead  of  one,  as  now  limited  by  that  act.  It  recom 
mended  that  the  act  be  modified  accordingly. 

Systematic  and  continuous  instruction  of  the  Army  in  military  signal- 
ing and  telegraphy  has  continued  during  the  past  year  at  the  school  of 
instruction  and  practice  at  Fort  Whipple,  Va.,  and  in  the  Department  of 
the  Missouri,  and  the  special  attention  of  some  of  the  most  powerful  for- 
eign goverments  has  been  directed  to  these  branches  of  military  science, 
and  they  have  taken  pains  to  procure  the  minute  details  of  our  equip- 
ment and  apparatus. 

Recruiting  for  the  signal-service  has  been  successfully  conducted,  the 
standard  of  acquirement  being  maintained  by  special  examination  of 
those  enlisted.  After  selection  and  enlistment,  the  men  are  at  once 
placed  under  a  course  of  drill  and  instruction,  and  after  a  second  ex- 
amination those  especially  designated  for  duty  at  stations  are  drUied, 
examined,  instructed,  tested   by  jpractice,  instructed  in  the  higher 

Digitized  by  VjOOQ IC 


BEPORT   OF   THE   SECRETARY   OF   WAR.  19 

branches  of  the  service,  and  again  examined  and  tested  before  being 
iDtruRt^d  with  the  management  of  stations  of  observation. 

The  Chief  Signal*Officer  renews  his  recommendation  for  the  estab- 
lishment by  law  of  a  permanent  Signal  Corps,  or  for  such  legislation 
as  will  secure  a  permanency  for  its  details.  He  insists  that  the  extent 
of  the  service  and  its  now  material  importance  should  commend  this 
sabject  to  the  attention  of  Congress. 

The  whole  number  of  stations  from  which  regular  meteoric  reports 
are  now  received  is  ninety-two,  of  which  seventy -eight  are  in  the  United 
States,  eleven  in  Canada,  and  three  in  the  West  Indies. 

The  regular  telegraphic  reports  from  Havana  began  on  August  6,  from 
Kingston,  Jamaica,  on  September  18,  and  from  Santiago  de  Cuba  on 
September  29.  Three  other  points  in  the  islands  of  Porto  Eico,  Guade- 
loupe, and  Barbados,  will  be  equipped  as  soon  as  observers  can  be  des- 
ignated. It  is  a  matter  of  regret  that  there  is  no  international  arrange- 
ment with  the  authorities  of  any  of  these  islands,  nor  is  there,  at  present, 
any  return  of  weather-telegrams  provided  for  or  officially  requested. 
Steps  are  in  contemplation  by  which  it  is  hoped  the  necessary  arrange- 
ments will  be  effected. 

The  display  of  bulletins  and  weather-charts  at  stations,  the  supply  of 
prompt  and  gratuitous  information  to  the  press,  and  the  exhibition  of 
day  or  night  signals  at  times  of  probable  special  danger,  for  the  benefit 
of  shipping  and  commercial  Interests,  have  been  continued. 

A  plan  has  been  adopted  whereby  synopses  of  reports  and  probabili- 
ties have  been  forwarded  to  many  points  in  the  interior  not  reached 
by  telegraph,  and  this  plan  has  given  satisfaction  to  the  farming  and 
interior  population  reached. 

There  are  nineteen  special  river  stations  from  which  reports  of  the 
depths  of  water  in  the  principal  rivers  of  the  United  States  are  daily 
made  by  telegraph,  at  particular  seasons,  during  which  danger  from 
fineshets  may  be  anticipated.  Biver  reports  are  also  made  from  twenty 
of  the  regular  stations. 

These  data  are  widely  published  and  distributed  along  the  line  of  the 
rivers,  and  contribute  to  the  convenience  and  safety  of  the  river  com- 
merce, by  the  constant  and  accurate  knowledge  given  of  the  depth  of 
water  in  the  channels. 

The  benefits  resulting  from  these  reports,  now  in  the  second  year  of 
their  issue,  have  been  fully  acknowledged  by  the  various  interests  they 
have  advanced* 

The  total  number  of  special  river-bulletins  issued  has  been  twenty- 
three  thousand  two  hundred  and  ten.  Eight  thousand  nine  hundred 
and  eighty-two  printed  copies  of  the  weather-report  are  displayed 
dafly. 

Steps  have  been  taken  to  carry  out  the  legislation  of  the  last  Congress 
aotborizing  the  establishment  of  signal  stations  at  light-houses,  and 
such  of  the  life-saving  stations  on  the  lake  or  sea  coasts  as  may  be  suit- 
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ably  located  for  that  purpose,  and  to  connect  the  same  with  such  points 
as  may  be  necessary  for  the  proper  discharge  of  the  duties  of  the  signal 
service,  by  means  of  a  suitable  telegraph-line,  in  cases  whei*e  no  lines  are 
in  operation.  The  plan  in  contemplation  proposes  the  establishment  of 
signal  stations  at  life  saving  stations  and  light-houses  along  the  ocean- 
coast  of  New  Jersey,  from  Sandy  Hook  to  Cape  May,  a  distance  of 
twenty-five  miles  from  each  other.  A  line  connecting  the  stations  at 
life-saving  stations  and  light-houses  along  the  coast  from  Norfolk,  Ya., 
to  Gape  Hatteras,  N.  C,  a  distance  of  one  hundred  and  thirty-seven 
miles,  and  on  one  of  the  most  dangerous  coasts  of  the  United  States,  is 
being  constructed.  It  is  expected  that  the  above-mentioned  lines  will 
be  completed  during  the  present  year. 

The  ascertained  comparative  accuracy  of  the  deductions  from  reports 
styled  "  probabilities"  has  been  more  clearly  presented  in  this  than  in 
preceding  years.  The  percentage  of  verifications  has  been  mathemati- 
cally computed  for  each  of  the  geographical  districts  mentioned  in  the 
reports.  With  a  more  rigid  and  scrutinizing  mode  of  calculation  than 
was  before  adopted,  the  percentage  of  verification  has  improved.  The 
analysis  of  the  year's  work  indicates  clearly,  at  once,  the  wisdom  of  ju- 
diciously increasing  the  number  of  stations. 

The  Department  acknowledges,  as  in  previous  years,  the  general  sap- 
port  of  the  popular  opinion  of  scientific  men,  and  of  the  press,  in  its  ef- 
forts to  successfully  carry  on  this  work.  Errors  have  occurred,  but  it 
has  been  generally  i*ecognized  as  inevitable  that  some  must  occur  in  the 
present  condition  of  science.  The  great  utility  of  the  work  is  no  longer 
doubted.  It  has  achieved  results,  the  promise  of  which,  a  few  years 
ago,  could  hardly  be  hoped  for. 

It  is  mentioned  in  connection  with  this  subject  that  arrangements 
have  been  made  with  the  meteorological  ofiicers  of  Russia,  England,  and 
Turkey,  to  commence  on  January  1, 1874,  an  exchange  with  the  United 
States  of  the  daily  reports  taken  simultaneously  at  the  different  stations 
thr6ughout  the  great  extent  of  the  Eussian  and  Turkish  Empires,  the 
British  Islands,  and  the  United  States.  The  co-operation  of  the  systems 
of  other  nations  is  expected. 

My  annual  inspection  of  the  affairs  of  the  Military  Academy  and  Oorps 
of  Cadets,  in  June  last,  disclosed  a  very  creditable  state  of  discipline, 
and  an  attention  to  study  very  commendable  in  the  cadets. 

One  of  the  effects  of  the  act  of  Congress  approved  February  2,  1872, 
increasing  the  congressional  representation  of  the  several  States,  was 
to  increase  the  Corps  of  Cadets  from  293  to  342.  This  is  of  marked  ad- 
vantage to  the  Academy,  which,  on  account  of  the  falure  of  many  of  the 
candidates  for  admission  to  pass  the  necessary  examination,  has  not,  in  a 
long  series  of  years,  instructed  the  number  of  young  men  that  was  allowed 
by  law  to  be  educated  at  West  Point.  Examinations  for  admission  are 
held  twice  yearly,  in  May  or  June  and  in  September,  and  when  a  can- 
didate not  possessing  the  requisite  qualifications  fails  to  pass^  as  a 
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large  portion  of  those  presenting  themselves  have  done,  their  districts 
lemaiii  unrepresented  during  the  period  embraced  between  the  date 
when  they  fail  and  the  next  examination,  and  the  United  States  loses  a 
eadet  for  the  same  x>eriod. 

The  report  of  the  Board  of  Visitors,  which  this  year  had  an  opporta- 
nity  of  witnessing  the  examination  of  the  candidates,  comments  npon 
the  large  proportion  of  those  failing  to  those  admitted ;  daring  the 
past  year  there  were  119  candidates  admitted  and  87  rejected ;  of  the 
lattOT  number  13  only  were  rejected  by  the  medical  board ;  and  at  the 
■emi-annaal  examination  in  January  next  it  is  more  than  probable  that 
a  ooDsiderable  number  of  those  admitted  in  June  and  September  last 
will  also  fail.  These  facts  furnish  a  strong  commentary  upon  the  pres- 
ent mode  of  selecting  candidates  for  a  military  education  at  West  Point* 
The  large  number  of  those  failing  to  meet  the  present  standard  clearly 
shows  that  due  regard  has  not,  in  many  cases,  been  paid  to  selecting 
those  whose  attainments  qualify  them  for  admission.  If  the  members 
of  Congress  were  a  little  more  rigid  in  requiring  those  they  propose 
nominating  to  be  thoroughly  conversant  with  the  rudiments  of  a  com- 
mon-school education,  their  friends  would  escape  the  mortification  and 
expense  attendant  on  their  rejection. 

The  Board  of  Visitors  were  thorough  in  their  investigation  into  the 
affiurs  of  the  academy  last  June,  and  the  attention  of  Congress  is  invited 
to  the  recommendations  contained  in  their  report 

A  new  set  of  regulations  for  the  government  of  the  Corps  of  Cadets  has 
been  prepared,  and  will  very  shortly  go  into  execution. 

The  increase  of  the  Military  Academy  band,  the  only  one  now  provided 
for  by  law,  which  is  very  small  and  the  pay  of  which  is  wholly  insuffi- 
cient to  attract  to  or  retain  in  the  service  competent  musicians,  when 
they  can  secure  much  larger  salaries  in  the  principal  cities  of  the  Union, 
is  again  argently  recommended  to  the  attention  of  Congress.  This  sub- 
ject was  alluded  to  in  my  last  annual  report,  and  a  bill  was  introduced 
to  increase  the  number  and  compensation  of  the  musicians,  which,  it  is 
understood,  passed  one  house  of  Congress,  but  was  not  taken  up  in  the 
other.    Its  re-Introduction  and  passage  is  earnestly  recommended. 

During  the  last  session  of  Congress,  the  Committee  on  Expenditures 
of  the  War  Department  made  an  exhaustive  report  of  the  workings  of 
this  portion  of  the  executive  branch  of  the  Oovernment,  and  prepared  a 
bill  for  a  full  and  complete  reorganization  of  the  clerical  force  of  the 
War  Department. 

I  would  earnestly  represent  that  this  Department  has  been  peculiarly 
mifortunate  as  regards  the  rates  of  compensation  paid  its  employes.  It 
is  hoped,  therefore,  that  the  report  of  the  Committee  on  Expenditures 
of  the  War  Department,  above  referred  to,  may  receive  careful  consid- 
eration at  tbe  hands  of  Congress,  and  that  action  be  taken  upon  the  rec- 
ommendations of  the  committee  as  to  the  required  organization  of  the 
clerical  force. 
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When  from  illness  or  other  cause  the  Secretary  of  War  is  obliged  to 
be  temporarily  absent,  there  is  no  person  in  the  Department  authorized 
by  law  to  sign  the  money  requisitions  upon  the  Treasury  and  other  pa- 
pers necessary  for  its  current  business.  In  almost  all  the  other  Depart- 
ments of  the  Government  one  or  more  assistant  secretary  is  provided  by 
law,  who  is  authorized  to  perform  such  duties  in  the  absence  of  the  head 
of  the  Department.  There  is  no  assistant  secretary  for  the  War  Depart- 
ment; and  in  order  that  inconvenience  to  individuals  as  well  as  to  the 
Government  may  not  arise  from  delay  caused  by  such  absence,  I  recom- 
mend the  passage  of  a  law  which  will  permit  the  Secretary  of  War  to 
authorize  the  chief  clerk,  in  case  of  illness  or  other  temporary  absence 
of  the  head  of  the  Department,  to  sign  requisitions  and  other  papers 
deemed  necessary  for  immediate  signature. 

I  again  refer  to  the  fact  that  by  joint  resolution  of  Congress  the  Sec- 
retary of  War  was  required  to  appoint  a  competent  person  to  arrauge 
and  prepare  for  publication  the  official  documents  relating  to  the  rebel- 
lion and  the  operations  of  the  Army  during  the  war,  and  to  submit  a 
plan  of  said  publication  and  estimates  of  the  cost  thereof  to  Congress 
at  its  then  next  session.  A  person  was  appointed  to  assume  this  work, 
who  was  to  receive  a  compensation  of  $2,500  per  annum.  Although 
the  appointment  was  made  at  that  time,  no  acceptance  was  filed,  and  no 
action  was  taken  toward  the  arrangement  and  publication  of  the  records. 

As  the  appointment,  under  previous  legislation,  cannot  now  be  made, 
for  the  reason  that  the  act  prescribed  that  payments  should  cease  in 
two  years  after  its  passage,  this  legislation  should  be  revived  and  the 
Secretary  of  War  authorized  to  make  the  appointment.  This  is  a  great 
national  work,  of  much  historical  value,  and  constant  daily  observation 
and  experience  renders  it  evident  that  early  steps  should  be  taken  to  col- 
lect and  prepare  these  vast  and  important  materials  for  publication. 

WM.  W.  BELKNAP, 

Secretary  of  War, 
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HEADQX7ABTUBS  OF  THE  ABMY, 

Washingtony  D.  (7.,  November  7, 1873. 
Sir:  I  have  the  honor  herewith  to  submit  a  statement  showing  the 
organization  and  actual  strength  of  enlisted  men  in  the  Army,  compiled 
from  the  official  returns  up  to  the  latest  date,  and  invite  your  attention 
to  the  recapitulation,  showing  25.535  enlisted  men  of  cavalry,  artillery, 
and  infantry,  and  3,970  non-combatants,  the  whole  aggregating  29,505, 
or  495  less  than  the  number,  30,000,  limited  by  law.  In  the  active  regi- 
ments the  number  of  men  sick  and  on  the  necessary  details  about  the 
posts  will  fully  equal  25  per  cent.,  so  that  the  actual  strength  for  mili- 
tary service  does  not  exceed  19,654  men. 

In  order  that  the  Regular  Army  should  fulfill  its  arduous  duties  on 
the  frontier,  as  also  form  the  model  on  which  to  shape  the  volunteer  and 
militia  forces  of  the  United  States,  I  earnestly  recommend  that  Con- 
gress be  asked  to  fix  the  limit  of  the  enlisted  force  at  such  a  figure  as  will 
give  30,000  men  for  the  regiments  of  the  line,  and  to  provide  specifically 
for  the  non-combatant  detachments,  such  as  the  Engineer  Battalion, 
the  Ordnance  Department,  West  Point  detachments,  Signal  Depart- 
ment, ordnance  and  commissary  sergeants,  in  the  same  manner  as  has 
been  done  for  the  hospital  stewards. 

The  artillery  regiments  have  an  organization  different  from  the 
in^uitry,  viz,  twelve  batteries  to  a  regiment.  But  of  these  only  one  is 
equipped  and  instructed  as  a  battery  of  artillery,  the  other  eleven  com- 
panies of  each  regiment  being  armed  with  muskets,  and  instructed  as 
infantry.  In  order  to  simplify  the  organization,  and  to  apply  the  new 
tactics  (now  approaching  completion)  to  all  arms  of  service  alike,  with 
your  approval  I  have  ordered  that  the  word  "  battery"  apply  technically 
to  such  only  as  are  provided  with  horses  and  guns,  and  all  others  to  be 
called  companies.  Some  of  the  artillery  officers  think  that  the  act  of 
July  28, 1866,  entitles  them  to  the  name  "  battery,"  whether  they  have 
guns  or  not,  and  it  might  be  well  to  ask  a  modification  of  the  law,  so 
as  to  read  "  battery  or  company  "  for  the  artillery  regiments,  to  corre- 
spond with  the  words  "  troop  or  company"  used  for  the  cavalry  in  the 
same  act 

The  number  of  regimental  commissioned  officers  on  duty,  or  belong- 
ing to  the  several  departments  and  divisions,  number  in  the  aggregate 
1,532 ;  present  for  duty,  1,234 ;  absent  on  leave  or  detached,  298. 

The  foregoing  does  not  include  the  thirty-one  second  lieutenants 
recently  appointed  firom  civil  life,  now  under  orders  to  join  their  regi- 


I  now  inclose  the  annual  reports  of  the  division  and  department  com- 
manders, copies  of  which  have  been  submitted  to  you  as  received. 

The  militaiy  divisions  embrace  the  whole  area  of  the  United  States, 
aod  tbeae  reports  include  the  acts  of  all  of  the  Begular  Army,  leaving 
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nothing  to  be  added  by  way  of  history  of  the  events  daring  the  past 
year. 

The  reports  of  all  the  department  commanders,  with  the  exception  of 
that  of  the  Department  of  Columbia,  not  yet  received,  are  also  herewith 
sent.* 

No  part  of  the  Army  is  nnder  my  immediate  control,  and  the  existing 
Army  regulations  devolve  on  the  Secretary  of  War  the  actual  command 
of  the  military  peace  establishment,  and  all  responsibility  therefor,  so 
that  I  forbear  making  any  further  recommendations  or  report. 
I  have  the  honor  to  be  your  obedient  servant, 

W.  T.  SHERMAN,  General 
Hon.  W.  W.  Belknap, 

Secretary  of  War. 


Statement  showing  the  organization  and  strength  of  enlisted  men  in  the  Army,  compiled  from 
returns  received  at  the  At^utant-General^s  Office  up  to  October  3],  1873. 

FIB8T  REGIMENT  OF  CAVALRY. 


Companiea,  Ac 

11 

111 

Date  of  report 

station. 

Hoftdquftrten 

Aug.    31, 1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Benlcia  Barracks.  Cal. 

Non-commisaioned 

staff  and  band. 
A 

15 

73 
66 
63 
64 

54 
50 
54 
62 
59 
56 
85 

9 

7 

4 

100 

Do. 
Da 

B 

Fort  Klamath,  Greg. 
Camp  McDermlt,  Ner. 
Benicia  Barracks,  Cal. 
Fort  Lapwai,  Idaho. 
Fort  Walla-Walla.  Wash. 

c 

D J. 

E   .           

F 

G 

CampHamey,  Greg. 

H 

I 

Camp  Halleck,  Nev. 
Camp  Harney,  Greg. 
Fort  Walla- walla,  Wash. 

K 

L 

M 

Da 

100  recruits  left  Saint  Lonis  Barracks  Haioh  4, 1873 ;  75 

Joined. 
Recruits  left  Saint  Louis  Barracks  August  16, 1S73. 

Recruits  left  San  Francisco  July,  1873. 

Musicians  left  Saint  Louis  Barracks  September  18, 1873. 
Recruits  left  New  York  City  October,  1873. 

100  recruits  ordered  October  21, 1873. 

Total 

864 

SECOin)  REGIMENT  OF  CAVALRY. 


Headquarters 

Aug.  31,1873. 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Sanders,  Wyo. 

Non-commissioned 

staff  and  band. 
A 

ai 

67 
66 
63 
65 
70 
58 
SO 
59 
69 
67 
56 
80 
12 
11 
9 

Da 
Fort  Fred  Steele,  Wya 

B 

Camp  Brown,  Wya 
Omaha  Barracks,  Nebr. 

C 

D 

Camp  Donglas,  Utah. 

E ". 

Fort  Laramie,  Wya 

F 

Fort  Ellis,  Mont. 

G 

Da 

H 

Do. 

I                 

Fort  Sanders,  Wyo. 
Fort  Laramie,  wyo. 

K 

L 

Fort  ElUs,  Mont 

M 

Omaha  Barracks,  Nebr. 

100  recruits  left  New  York  City  July  S9, 1873 ;  $18  Joined. 

Unassigned  reomits. 

Musici^s  left  New  York  City  October  81, 1873. 

Total 

885 

*  The  report  of  the  Department  of  Colambia  received  and  forwarded  November  15, 
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SUUemeni  9howing  the  organization  and  strength  of  enliated  men  in  the  Army,  j-o, — Continued. 
THIRD  BEGIMENT  OF  CAVALBY. 


ComiMales,  ^kc 

11^ 

Date  of  report. 

Station. 

Hfftdqiurtf^rn 

Ang.    31, 1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  MoPherson,  Kebr. 
Do. 

Sidney  BarrackB,  Nebr. 
Fort  McPheraon,  Nebr. 
Fort  Fettorman,  Wyo. 
Fort  D.  A.  Rnsaell,  Wyo. 
Fort  SanderB,  Wya 
Fort  McPheraon,  Nebr. 
Fort  D.  A.  Rnaaell,  Wyo. 

Do. 
Fort  MoPhersoD,  Kebr. 

Do. 
Fort  D.  A.  Rnssell,  Wyo. 
Fort  MoPheraon,  Nebr. 
50  recrollB  left  Saint  Lonis  Barracks  Angnst  18, 

30  joined. 
Becmite  left  New  York  City  Angnst  28, 1873. 

s 

■taffuidbuid. 
A 

93 

75 

67 
70 
67 
88 
65 
60 
69 
83 
49 
75 
20 

50 

B 

c 

D 

E  

r 

6 

H 

I 

K 

L 

H 

1873; 

Total 

921 

FOUBTH  REGIMENT  OF  CAVALBY. 


Headquarters 

Xoa^ommisnoned 

staff  and  band. 
A 

i9* 

69 
66 

71 
65 
61 
69 
67 
71 
64 
70 
70 
71 
40 

Ang.    31,1873 
do 

do 

do 

do 

do 

....'..do 

do 

do 

do 

do 

do 

do 

do 

Fort  Clark,  Tex. 
Da 

Do. 

B 

Do. 

c 

Do. 

D 

Do. 

B 

Fort  Dnncan,  Tex. 

r 

G 

Fort  Clark,  Tex. 
Do. 

H 

Do. 

I 

Do. 

K 

Da 

L 

Do. 

M 

Fort  Dnncan,  Tex. 

Becmits  left  New  York  City  April  97, 1873. 

.  .    . 

Total 

873 

FIFTH  BBOmBNT  OF  CAVALBY. 


Headqnarters    

Ang.    31,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Txi040fi,  Arti^ 

slaffaadbaod. 
A 

26 

74 
71 
71 
75 
67 
67 
71 
70 
64 
83 
76 
58 
80 
9 
40 

Da 
Camp  Verde,  Ariz. 

B 

CampApaohe,  Aria. 

C 

D 

I 

Camp  Bowie,  Ariz. 
Camp  McDowell.  Aria. 
Camp  Grant,  Ariz. 

J 

G 

Fort'Whipple,  Ariz. 

H 

Camp  Lowell,  Ariz. 

1 

Camp  Grant,  Ariz. 

K 

L 

Camp  Verde,  Ariz. 
CampGrant,  Ariz. 

If 

Mnsicians  left  Saint  Lonls  Sarracks  September  90.1873. 

Becmits  1^  Saint  Lonis  Barracks  September  93, 1873. 

Tbtal 

905 
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Stalemeni  shneing  ihe  crgaitUMaUon  and  strength  of  enUsted  mm  in  the  Jrtny,  ^— Continued. 
SIXTH  BBGIMENT  OF  CAVALBY. 


Companies,  &c. 


Date  of  report 


Stetioii. 


Non-eommlBftioned 

staff  and  iMuid. 
A...... 

71 

B 

75 

e 

70 

D....f. 

E-.'. 

p ,. 

68 
67 
69 

G. .:::::::. :::::::: 

67 

H 

•  70 

I 

75 

K ,... 

L 

M 

70 
77 
72 

Total 

876 

Aug.  31,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  ....... 

......do 


Fort  Hays,  Kans. 
Bo. 

Fort  WaUaoe,  Kans. 
Fort  Hays,  Kans. 

Do. 

Do. 
FortGibson,  Ind.T. 
Fort  Hays,  Kans. 
Fort  Dodge,  Kans. 
Fort  Lyon,  Colo. 
CampSupply,  Ind. T. 

1)0. 

Fort  Riley.  Kans. 
Fort  Lyon,  Colo. 


AjfYE: 


INTH  REaiMEST  OF  CAVALRY. 


Headqoiffters 

staff  and  band. 
A 

59 
65 

B 

58 

c 

55 

D 

68 

B 

60 

p 

68 

G 

67 

H 

71 

I 

72 

K 

'66 

L 

66 

M 

53 

1 
111 
100 

Total 

1,040 

Aug,    31,1873 
do 


.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

-do. 

.do 

.do. 

.do. 

.do. 

.do. 


Saint  Pan],  Minn. 
Da 

Fort  A.  Linootai,  Dak. 

Do. 
Fort  Rice,  Dak. 
Fort  Pembina.  Dak. 
Fort  A.  Linooln,  Dak. 

Do. 

Do. 
Fort  Rice.  Dak. 
Fort  Pembiua,  Dak. 
Fort  Rice,  Dak. 
Fort  A.  Lincoln,  Dak. 
Fort  Rice,  Dak. 

Recruit  left  Saint  Lonis  Barracks  July  5, 1873. 
Recruits  left  Saint  Louis  BarraolLS  October  13, 1873. 
Recruits  left  Kew  York  City  October  12, 1873. 


EIGHTH  REGIMENT  OF  CAVALRY. 


Headquarters 

Non-commissioned 
staff  and  band. 

A 

B 

C , 

D 

E 

F 

G 

H 

I 

K 

L 

M 


784 


Aug.    SI,  1873 
...f.do 

do 

do 

do , 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Fort  Union,  N.  Mez. 
Da 

Fort  Bayard,  N.  Mex. 
Port  Union,  N.  Mex. 
Fort  Selden,  N.  Mex. 
Fort  Stanton,  N.  Mex. 
Fort  Wingate,  N.  Mex. 
Fort  Garland,  Colo. 
Fort  Selden,  N.  Mex. 
Fort  McRae,  N.  Mex. 
Fort  Bayard,  N.  Mex. 
Fort  Wingato,  N.  Mex. 
Fort  Union,  N.  Mex. 

Da 
100  recruits  left  Saint  Louis  Barracks  July  5iS,  18* 

Joined. 
290  reoraits  ordered  October  29, 1873. 
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Simitmeut  tkowiug  ike  ergatiization  and  Hrengtk  of  enlUUd  men  in  the  Armjf,  ^e. — Continned. 
UUTTH  KBGIMENT  OP  CAVALRY. 


Cocnpanies,  ftc 

Dftte  of  report 

Station. 

Headqnartcra 

Ang.    31, 1873 
do 

do 

do 

do 

..'....do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Con  olio,  Tex. 

lUir  and  band. 
A 

» 

58 
63 
45 
00 
61 
60 
55 
59 
59 
49 
62 
55 

B 

Ringgold  Barraoks,  Tex. 

C 

D 

Fort  Stookton,  Tex. 

S 

Fort  Concho,  Tex. 

F 

Do. 

6 

Ringgold  Barracks,  Tex. 

H 

I    

Fort  Davis,  Tex. 

K 

Fort  Brown,  Tex. 

L 

Ringgold  Barracks,  Tex. 
Fort  Concho.  Tex. 

M 

Total 

701 

TENTH  REGIMENT  OF  CAVALRY. 


Aug.    31,1873 
do 

do 

do 

do 

do 

do 

do 

......do 

do 

do 

do 

do 

do 

Fort  Sill,  Ind.  T. 

staff  and  band. 
A 

27 

«7 
90 
57 
56 

55 
59 
58 

61 
58 
54 
59 

58 
86 

Da 
Fort  Concho,  Tex. 

B 

Fort  Sill,  Ind.  T. 

C 

Fort  Griffin,  Tex. 

D 

Do. 

B 

Fort  Richardson,  Tex. 

F 

Fort  Concho,  Tex. 

G 

Fort  Sm,  Ind.  T. 

H 

Do. 

I 

Fort  Richardson,  Tex. 

K 

Fort  SiU.  Ind.  T. 

L 

M 

Fort  Richardson,  Tex. 
Fort  SiU,  Ind.  T. 

ReoruitB  left  Saint  Lonis  Barracks  August  34, 1873. 

Total 

808 

FIRST  REGIMENT  OF  ARTILLERY. 


Aug.  31.1873. 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Charleston,  S.  C. 

■taffand  band. 
A 

34 

38 

49 
93 
53 
38 
33 
55 
49 
41 
67 
48 
SO 
35 

Do. 
Fort  Barrancas,  Fla. 

B 

Saint  Augustine,  Fla. 

€ 

Do. 

D 

Sayannah,  Ga. 

E 

Key  West,  Fla. 

F 

Fort  Barrancas.  Fla. 

6 

Fort  Monroe,  Va. 

H 

Charlraton,  S.  C. 

I 

Key  West,  Fla. 

K 

Charleston,  S.  C. 

L 

Fort  Barrancas,  Fla. 

If 

Fort  Jefferson.  Fla. 

RecmiU  attached  to  Compaoy  G  for  instraotion. 

30  raomits  ordered  to  Battery  K,  October  7, 1873. 

Total 

ei9 
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REPORT  OP  THE  SECRETARY  OF  WAR. 

Statement  showing  the  organization  and  strength  of  enlisted  men  in  the  Army^  ^c— Oontinaed. 
SBCOim  BBGIMENT  OF  ARTILLERY. 


CompaniM,  See. 

Bate  of  report. 

Station. 

Headqnftrten ...... 

Aug.  31,1873.. 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  HoHenry,  Md. 
Do. 

Do. 

ll^on-commiasioned 

staff  and  iMmd. 
A 

38 

69 
56 
51 
42 
53 
54 
48 
53 
51 
50 
48 
58 
7 
28 
26 

B 

Fort  Foote.  Md. 
Fort  McHenry,  Md. 
Charleston  S.  C. 

c 

D 

B        

Fort  Macon,  N.  C. 
RaleiKh,  N.  C. 

p 

Gh 

H 

Fort  McHenry,  Md. 
Raleigh,  N.C. 
Fort  Monroe  Ya. 

I 

K 

L 

Fort  Macon,  K".  C. 

M 

Fort  Johnston  N  C 

Unaasigned  recruits. 

RiM;ruit«  attached  to  Company  K  for  instmction. 

Recruits  left  Fort  Columbns,October9, 1873,  forBatteryA. 

Total 

722 

THIRD  REGIMENT  OF  ARTILLERY. 


Headquarters 

Aug.    31,1873 
do 

do 

do 

do 

do 

do    

do 

do 

do 

do 

do 

do 

do 

Port  Hamilton,  New  York  Harbor. 
Do. 

Fort  Monroe,  Va. 

Fort  Niagara,  N.Y. 

Fort  Hamilton,  New  York  Harbor. 

Non-commissioned 

staff  and  band. 
A 

25 

56 
50 
67 
32 
36 
32 
40 
41 
45 
55 
45 
36 

1 
29 

3 

B 

c 

D       

Madison  Barracks,  N.  Y. 

E 

Fort  Hamilton,  New  York  Harbor. 

F 

Fort  Ontario,  N.  Y. 

G     

Fort  Hamilton,  New  York  Harbor. 

H 

David's  Island,  New  York  Harbor. 

I 

Fort  Hamilton,  New  York  Harbor. 

K 

Fort  Wadsworth,  New  York  Harbor. 

L 

Fort  Wood,  New  York  Harbor. 

M 

Fort  Wadsworth,  New  York  Harbor. 

Musician  left  Fort  Columbus  September  11, 1873, 
Recniito  attached  to  Company  A  for  instruction. 
Recruits  left  Fort  Columbus  October  28, 1873. 

Total 

593 

FOURTH  REGIMENT  OF  ARTILLERY. 


Headquarters 

Aug.    31, 1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Presidio,  San  Francisco,  CaL 

Non-commissioned 

staff  and  band. 
A 

20 

35 
82 
43 
SO 
60 
54 
53 
48 
51 
39 
48 
44 
8 
28 

Do.' 
Do. 

B    

Da 

c    

Sitka,  Alaska. 

D 

Do. 

E 

Fort  Stevens,  Oreg. 
Alcatraz  Island,  Oalr 

p 

G 

Point  San  Jos6,  CaL 

H 

Fort  Cape  Diaappolntment,  Wash. 
Fort  Monroe,  Va. 

I 

K      

Presidio,  CaL 

L   

M 

Presidio,  CaL 

Unassigned  reomits. 

Recruits  attached  to  Company  I  for  instraction. 

Total 

663 
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Slattment  skewing  ike  organigaiion  and  sirengtk  of  enlisted  men  in  the  Army,  ^c. — Continned. 
FIFTH  REGIMENT  OF  ARTILLERY. 


Compvaies,  Ac 


HMdqoart«r«. 

y  OD-  ONnmiBsioned 
tuff  and  baad. 

A 

B 


D. 
E. 

r.. 

G.. 
H.. 

I... 

L.. 
M.. 


Total . 


S'2 

if 

111 
III 


Date  of  report 


609  i 


Station. 


Fort  Adams,  R.  L 
Da 

Da 

Da 
Fort  Monroe,  Ta. 
Fort  Warren,  Mass.         _,    _ 
Fort  Independence,  Maas. 
Fort  Adams,  R  L 
PlatUhurgh  Barraoks,  N.  Y. 
Fort  Tmmbnll,  Conn. 

Do. 
Madison  Barraoks,  N.  Y. 
Fort  Adams,  R.  I. 
Fort  Preble,  Me. 

Recruits  attached  to  Company  C  for  instruction. 
Recruits  left  Fort  Columbus  September  15, 1873. 


FIRST  REGIMENT  OF  INFANTRY. 


Ang.  31,1873. 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Wayne,  Mich. 
Do. 

Fort  Porter,  N.  Y. 

Nod-  eommiMioned 

staff  and  band. 
A 

27 

36 
39 
51 
32 
36 
35 
46 
42 
51 
25 

422 

B 

Madison  Barraoks,  N.  Y. 

C 

Fort  Porter,  N.  Y. 

D 

Fort  Wayne,  Mich. 
Da 

E 

F 

Fort  Mackinac,  Mich. 

G 

Fort  Brady.  Mich. 
Fort  Gratiot,  Mich. 

H 

I 

Fort  Wayne,  Mich. 
Fort  Brady,  Mich. 

K 

Total 

SECOND  REGIMENT  OF  INFANTRY. 

Hetdqvartera 

Aug.    31,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Mount  Vernon  Barracks,  Ala. 
Do. 

Atlanta,  Ga. 

staff  and  band. 
A 

25 

50 
50 
50 
49 
38 
44 
46 
43 
43 
49 

B 

Do. 

C.^. 

Hnntaville,  Ala. 

D 

AUauta,  Ga. 
Chattanooga,  Tenn. 
Atlanta,  Ga. 

E 

F 

G 

Mount  Vernon  Barracks,  Ala. 
Atlanta,  Ga. 

H 

1 

Do 

K 

Mount  Vernon  Barracks,  Ala. 

TMal 

487 

THIRD  REGIMENT  OF  INFANTRY. 


Fort  RUey, 
Da 

Fort  Dodge.  Kans. 
Camp  Supply,  Ind.  T. 
Fort  Riley,  Kans. 
Camp  Supply.  Ind.  T. 
Fort  Riley,  Kans. 
Fort  Lyon,  Cola 

Do. 
Fort  Wallaoe,  Kans. 
Camp  Supply,  Ind.  T. 
Fort  Leavenworth, " 
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REPORT  OP  THE  SECRETARY  OF  WAR. 


Statement  showing  the  wganizaiion  and  strength  of  enlisted  men  in  the  Army,  <fo.— Contiiiaed. 
FOURTH  BEGDOENT  OF  INFANTRY. 


Companies,  &o. 

0. 

1^- 

Dateofieport 

Station. 

Headqnartera 

Sept    30,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do    

do 

Fort  Bridget,  Wya 
Do. 

Fort  Fetterman,  Wya 
Fort  Bridger,  Wyo. 
Do. 

Non-commiaaioDed 

staff  and  band. 
A 

90 

46 
58 
58 
58 
58 
40 
50 
46 
50 
50 
53 

B 

c 

D 

FortD.A.Bu8sell,Wyo. 

B 

F 

Fort  Fetterman,  Wyo. 
Fort  Sanders,  Wyo. 
Camp  Douglas,  Utah. 
Fort  Sanders,  Wya 
Fort  Bridger,  Wya 
ITnaasigned  recruits. 

G 

H 

I 

K 

Total 

614 

FIFTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Aug.    31,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Leavonworih,  Kans. 
Do. 

Do 

Non-com  missioned 

staff  and  iMmd. 
A. 

18 

57 
56 
45 
45 
45 
.na 
54 
57 
50 
57 
8 

B 

Fort  Gibson,  Ind.  T. 
Fort  Larned,  Kans. 
Fort  Dodge,  Kans. 
Fort  Larned,  Kans. 
Do. 

C 

D 

E 

F 

G 

Fort  Leavenworth,  Kans. 
Do. 

H 

I 

Do. 

K 

Da 

Unassigned  recruits. 

Total 

544 

SIXTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Non  commissioned 
staff  and  band. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

K , 


Total. 


583 


Aug.    31, 1873 
do , 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Fort  Buford,  Dak. 
Da 

Do. 
Fort  Abraham  Lincoln,  Dak. 
Fort  Buford,  Dak. 

Da 

Da 

Da 

Da 
Fort  SteTcnson,  Dak. 
Fort  Buford,  Dak. 
Fort  Stevenson,  Dak. 
Musician  left  Fort  Columbus  October  S8, 1873w 


SEVENTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Non-commissioned 
staff  and  band. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

K 


Total. 


569 


Aug.    31, 1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Fort  Shaw,  Mont 
Do. 

Fort  EUis,  Mont. 
Fort  Benton,  Mont 
Fort  Shaw,  Mont 

Da 

Do. 

Da 

Da 
Gamp  Baker,  Dak. 
Fort  Shaw,  Mont 

Da 
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Stmtewtfnt  shotrtng  Ike  organisation  and  strengih  of  enlisted  men  in  the  Armyf  ^c.—Cou tinned. 
BI6BTH  REGIMENT  OF  INFANTBY. 


CMopaBies,  &e. 

lis 
ill 

Date  of  report 

SUtion. 

fluff  and  bakDd. 
A 

""'a' 

41 
47 

Sept    30,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  D.  A.  Rnaaell,  Wya 
Do. 

Camp  Stambaagh.  Wto. 
Fort  D.  A.  BuBsell,  Wyo. 

Do. 
Beaver  City,  Utah. 

Do. 
Fort  D.  A.  Basaell,  Wya 
Beaver  City,  UUh. 
Fort  D.  A.  Knsaell,  "Wyo. 
Beaver  City,  Utah. 
Fort  D.  A.  Ruaeell,  Wyo. 
Unasftigned  recruits. 

Musicians  l<^ft  Fort  Columbus  September  29. 1873. 
Musician  left  Newport  Barracks  October  22, 1873. 

B 

C 

D 

S 

r 

G 

■ee;;ee. 

1 

41 

55 
51 
33 
55 
47 
50 
53 

7 

1            6 

1             1 

1 
Total 1 

507 

NINTH  REGIMENT  OF  INFANTRY. 


HcMdooarters 

Sept    30,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Omaha  Barracks,  Nebr. 

Noi»-e^mlaBioned   • 
•laff  and  band. 

A 

B 

19 

57 
53 
60 
44 
51 
43 
46 
3H 
37 
56 
2 
1 

Do. 

Do. 
Do. 

(' 

Do. 

I)     

Do. 

K 

Do. 

F 

Do. 

ii                  

Fort  D.  A.  Russell,  Wyo. 

11 

Omaha  Barracks^  Nebr. 

1  

Do. 

K            

Fort  Fr«d  Steele,  Wya 

Unassisned  recruits. 

Recruit  left  Newport  Barracks  September  23, 1873. 

' 

Total ' 

307 

TENTH  REGIMENT  OF  INFANTRY. 


TI»*Ai n»wtj»rm                     .  . 

Aug.    31,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  McKavett,  Tex. 

ttaff  aad  baod.      j 

A 

B 

r 

ao 

50 

4^ 
5S 
SO 
59 
56 
55 
55 
56 
5S 
45 

630 

Do. 

Do. 
Fort  Stockton,  Tex. 
Fort  McKavett,  Tex. 

D 

E 

Austin,  Tex. 

Fort  McKavett,  Tex. 

r 1 

Do. 

G 

Fort  Clark,  Tex. 

H 

1               

Do. 
Fort  McKavett,  Tex. 

K                   

Fort  Clark,  Tex, 

61  recruits  left  Newport  Barracks  July  29, 1873 ;  16  joined 

Tt)i»1        

^"^ 1 

3W 
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REPORT   OF   THE   SECRETARY   OF   WAR. 


Statement  shawing  the  organization  and  etrength  of  enlisted  men  in  the  Army,  ^-c— Continaed. 
ELEVENTH  REGIMENT  OF  INFANTRY. 


CompanieA,  &c. 

Ii 

Date  of  report 

SUtion. 

Headquarters 

Aug.    31,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Port  RiohardsoD,  Tos. 
I>o. 

Fort  Griffin,  Tex. 

A 

19 

s 

53 
49 

48 
50 
49 
39 
52 
48 

B 

Fort  Richardsou,  Tex. 
Do. 

c 

D        

Do 

E 

Fort  Concho  Tex. 

r 

Fort  Griffin,  Tex. 
Da 

G 

H 

Fort  Concho,  Tex. 
Fort  Richardson  Tex. 

I  

K 

Do. 

ToUl 

508 

TWELTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Aug.    31, 1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

......do 

<io 

Angel  Island.  Cal. 
Do. 

Camp  Wright,  Cal. 

San  l)iego,T:ia. 

Fort  Hall,  Ind.  T. 

Camp  Independence,  CaL 

Camp  Gaston,  CaL 

Camp  Beale's  Springs,  Ariz. 

AngellHland.Cal. 

Camp  Halleck.  Nev. 

Camp  Mohave,  Aris. 

Camp  Gaaton,  Cal. 

143  recruits  left  Fort  Columbus  May  4, 1873  ; 

Recruit  left  San  Francisco  July,  1873. 

Non  -commissioned 

staif  and  hand. 
A 

31 

55 
41 
55 
46 
42 
55 
74 
40 
55 
55 
11 
1 

B 

c 

1) 

E 

Y 

G 

H 

1 

K 

132  joined. 



Total 

551 

THIRTEENTH  REGIMENT  OF  INFANTRY. 


Headquarters ...... 

Aug.    31, 1873 
do 

do 

do 

do. .v.... 

do 

do 

do 

do 

do 

do 

do 

Fort  Fred  Steele,  Wyo^ 
Do. 

Camp  Brown,  Wvo. 
Fort  Fred  Steele,  Wya 
Camp  Douglaa,  Utah. 

Non-  commissioned 

staff  and  band. 
A 

33 

55 
31 
44 
37 
44 
37 
41 
40 
50 
45 
151 

*59r 

B 

C ' 

D 

E 

Da 

F 

Da 

G 

Fort  Frt»d  Steele,  Wya 
CampDouglas,  Utah. 

H 

I 

K 

Fort  Fred  Steele,  Wva 

Recruits  leil  Fort  Columbus  September  39, 1873. 

Total 
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Simttmait  ihaving  ike  organizaHon  and  airengih  of  enlieied  men  in  (he  Army,  ^c.~Contioaed. 
FOU»TEBNTH  RBGIMByT  OF  DTFAKTRY. 


Coapuias,  fta 

11 
III 

Date  of  report 

SteUon. 

Hndqnmrtera 

S«pt    30.1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Laramie.  Wyo. 
Do. 

Da 

■toff  And  band. 
A 

90 

49 
41 
43 
36 
44 
47 
52 
51 
46 
40 
3 
1S8 

B 

Do. 

C 

Do. 

D 

Fort  Fetterman,  Wya 
Fort  Sandera,  Wya 
Do. 

K 

F 

(r                   

Fort  Fettermao,  Wya 
Fort  Laramie,  Wyo. 
Siduey  Barraoka.Nebr. 
Fort  T/aramie,  WiMih- 

H 

I 

K 

Maaicians  lefi  Newport  Barracks  September  S2, 1873. 

RecroiU  left  Newport  Barracks  October  32, 1873. 

Totol 

600 

FIFTEENTH  BEGIMENT  OF  INFANTRY. 


Hf^diQiiartera    .... 

Aog.    31. 1673 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Santa  ¥6,  N.  Hex. 

staff  and  band. 
A 

14 

49 
45 
40 
43 
55 
52 
55 
48 
55 
46 

Da 

Fort  WiDgate.  N.  Hex. 
Fort  Tnleroea,  N.  Mex. 

B 

r 

Fort  Union,  N.  Mex. 

D 

Fort  Garland.  Cola 
Fort  Bayard,  N.  Mex. 
Fort  Selden,  N.  Mex. 

JK      

F 

<i 

H 

Fort  Bayard,  N.  Mex. 
Fort  Craig,  N.  Mex. 
Fort  Stantou,  N.  Mex. 

I             

K 

Fort  Tuleroaa.  N.  Mex. 

100  recniiU  ordered  October  29, 1873. 

Trtal 

S09 

SIXTEENTH  BEGIMENT  OF  INFANTE Y. 


H^sdqnartera 

^«a  ooaBmiaaiooed 
•toff  and  band. 

A 

B 

(' 

I» 

£ 


21 

57 
53 
56 
51 
43 
51 
50 
43 
49 


Ang.    31,1873 
...f.do.. 


..do. 

.do. 
..do. 
..do. 
..do. 
..do. 

.do. 

.do. 

„  .do. 

55  ! do  . 


Totol.. 


531 


Naahrille,  Tenn. 
Do. 

Lebanon,  Kr. 
Jackson,  Miss. 
Little  Kock,  Ark. 
Humboldt,  Tenn. 
Lancaster,  Ky. 
NasbvlUe,  Tenn. 

Da 
Jackson,  Miss. 

Da 
Frankfort,  Ey. 
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Statement  shomng  the  organization  and  strength  of  enlisted  men  in  the  Armfff  j-c, — Continned. 
SEVENTEEITTH  REGIMENT  OF  INFANTRY. 


Companies,  &o. 

11 

III 

Date  of  report 

Station. 

Headqaartcn 

Ang.    31, 1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Aberorombie,  J)ak. 
Do. 

Da 

staff  and  band. 
A 

20 

55 
50 
49 
48 
51 
50 
54 
51 
53 
45 

5'^ 

B 

Fort  Wadswortb,  Dak. 
Da 

c 

D 

Camp  Hancock,  Edwinton,  Dak. 
Grand  River  Aseooy,  Dak. 
Fort  Abercrombie,  Dak. 
Grand  River  Agency,  Dak. 
Fort  A.  Lincoln,  Dak. 

E 

F 

G 

H 

I 

Big  Cheyenne  Agency,  Dak. 
Do. 

K 

Tot*l 

80  recroits  ordered  October  SO,  1873. 

EIGHTEENTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Ang.    31, 1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Columbia,  S.  C. 

Non  •  commissioned 

staff  and  band. 
A 

27 

49 
51 
45 
48 
52 
42 
45 
52 
54 
51 

Da 

Atlanta,  Ga. 
Columbia,  S.  C. 
Yorkville,  S.  C. 

B 

c 

D 

Columbia,  S.  C. 
Atlanta,  Ga. 

E 

F 

Columbia,  S.  C. 
Do. 

G 

H 

Da 

I 

Da 

K 

Newberry,  S.  C. 

Total 

516 

NINETEENTH  REGIMENT  OF  INFANTRY. 


Headquarters 

Aug.    31,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Jackson  Barracks,  La. 

Non  •  commissioned 

staff  and  band. 
A 

19 

53 
50 
44 
47 
41 
47 
44 
49 
41 
41 

Da 
Baton  Rouge,  La. 

B 

Jackson  Barracks,  La. 

C 

Alexandria,  La. 

D 

Do. 

E 

Saint  Martinsville,  La. 

■p 

Jackson  Bari'acks,  La. 

G 

(Treonwood,  La. 

H 

Jackson  Barracks,  La. 

I 

K 

Greenwood,  La. 
Baton  Rouge,  La. 

TotAl 

476 

TWENTIETH  REGIMENT  OF  INFANTRY. 


Headquarters 

Aug.    31,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  SnelUng,  Minn. 
Do. 

Fort  Seward,  Dak. 

N  on-com  ni  iMsioncd 

staff  and  baud. 
A 

25 

51 
54 
5'^ 
b'2 
51 
54 
52 
52 
52 
55 
3 

B 

Fort  Kiplov,  Minn. 

c 

Fort  Snelling,  Minn. 

D  

Fort  Pembina.  Dak. 

E 

Fort  Tot  ton,  Dak. 

F 

Fort  Pembina.  Dak. 

G 

Fort  Kiplev,  Minn. 

H 

Fort  Snelling,  Minn. 

I  

Fort  Pembina.  Dak. 

K 

Fort  Totten,  Dak. 

Unassigned  recruits. 

Total 

559 

.^-x  ..uCZnrhn]o 
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SUitement  tkowing  the  organization  and  strength  of  enlisted  men  in  the  Army,  j-c, — Continaed. 


TWENTT-FIRST  REGIMENT  OF  INFANTRY. 

ComiMiiiM.  &a 

11 
III 

Date  of  report. 

SUtion. 

H(«dqiurtera 

Aug.    31, 1873 
do 

do 

do 

do 

do 

do 

dn 

Fort  Vanconver,  Wash. 
Do. 

Camp  Harney,  Ores. 
Fort  Wall*- Walla,  waah. 

ftUff  and  tMuid. 
A 

20 

54 

54 
57 
53 
57 
55 

B 

C 

Fort  Vancouver,  Wash. 

D 

Camp  Warner,  Oreg. 
Fort  Colville,  Wash. 
Fort  Klamath.  Oreg. 
Fort  Lapwai,  Idaho. 
San  Jnan  Island.  Wash. 

E 

F 

G 

59  [ do 

36  ' do 

54  • do 

45  : do 

H 

I 

Fort  Walla- Walla,  Waah. 

K 

Fort  Boise.  Idaho. 

3 

Recruits  left  San  Francisco  July,  1873. 

ToUl 

- 

TWENTY-SECOND  REGIMENT  OF  INFANTRY. 

Hradquartera 

Aug.   31,  1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Solly,  Dak. 
Do. 

Do. 

Xuo-  commisaiooed 

staff  and  band. 
A 

83 

55 
57 
45 
47 
56 
48 
53 
47 
59 
52 
2 

B 

FoH  Randall.  Dak. 
Lower  Brule  Agency,  Dak. 
Fort  Randall.  Dak. 

r 

i> 

E 

Fort  Sully,  Dak. 
Da 

¥ 

G 

Fort  Randall,  Dak. 

H 

Da 

1 

Fort  SuUy,  Dak. 
Fort  Randall,  Dak. 

K 

Unaasigned  recruits. 

65  recruiU  ordered  October  29, 1873. 

TWal 

544 

TWENTY-THIRD  REGIMENT  OF  INFANTRY. 

Aug.    31,1873 

do 

do 

Fort  Whipple,  Ariz. 
Do. 

Camp  Verde,  Arli. 
Fort  Whipple.  Ari«. 
Camp  McDowell,  Ariz. 
CompLowell,  Ariz. 

^'oaeommiaaioned 
A 

18 
SO 

B 

57  , do 

59  1 do 

4i' do 

55  ! do 

5rj    do 

59  • do 

r 

l> 

E 

p 

Port  Bowie,  Ariz. 

Fort  Yuma,  Cal. 

H 

53 
59 
56 

do 

do 

do 

Camp  Grant,  Ariz. 

I 

Camp  Apache,  Ariz. 

K 

Fort  Whipple,  Ariz. 

Total 

575 

1 

TWENTY-FOURTH  REGIMENT  OF  INFANTRY. 


H<^dquartflra 

Noo  -cocnmiaaioned 


I  . 


Tatal. 


596 


Aug.    31,1873 
.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Fort  Duncan,  Tex. 
Do. 

Ringff^d  Barracka,  Tex. 

Fort  Brown,  Tex. 
Fort  Duncan,  Tex. 
Fort  Brown,  Tex. 
Fort  Mclntoah,  Tex. 
Fort  Brown,  Tex. 

Do. 

Do. 
Ringgold  Barracka,  Tex. 
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Statement  ehowing  the  organizaHon  and  strength  of  enlUted  men  in  the  Army,  ^c— Con  tinned. 
TWENTY-FIFTH  SEOIMENT  OF  INFAISTTRY. 


Companiea,  &o. 

'L 

Date  of  report. 

Station. 

RfMidQiiArtors. ..... 

Aug.    31,1873 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Daris,  Ter. 
Do. 

Fort  Clark.  Tex. 

staiF  and  band. 
A 

81 

54 

58 
57 
59 
58 
59 
59 
57 
57 
56 

b: 

Fort  Qaitman,  Tex. 
Fort  Slli  Ind.  T. 

c 

D 

Fort  Davis,  Tex. 
Do. 

B 

F 

Fort  Stockton,  Tex. 

G 

j^rt  Davie.  Tex. 

H 

Fort  Bliee,  Tex. 

I 

Fort  Sill,  ind.  T. 

K 

Fort  Stockton,  Tex. 

Total 

595 

ENGINEER  BATTALION. 


Headquarters 

Non-commissioned 

staiF  and  band. 
A 

'ii* 

75 
74 
71 
90 
63 

Aug.    31,1873 
do 

do 

do 

do 

do 

do 

Willet's  Point,  New  York  Harbor. 
Da 

Do. 
Do. 
Do. 
Do. 
West  Point,  N.Y. 

B 

c 

D 

E 

Total 

316 

Recmits,  recmiting  parties,  general-service  men,  Slc 


Date  of  report. 


Available  recmits  at  Ft.  Ck>lnmbns,  New  York  Harbor,  general  service  and  colored 

Available  recruits  at  Newport  Barracks,  Ky.,  general  service  and  colored 

Available  recmits  at  Saint  Louis  Barracks,  Mo.,  mounted  service 

Available  recruits  at  New  York  City,  mounted  service 

»  Total 

Permanent  and  recmiting  parties,  music  boys,  and  recruits  at  depots  not  available 

for  assignment 
General-servioe  men  on  duty  in  Bureaus  of  the  War  Department<,  Army,  division, 

and  department  headquarters,  See 

Ordnance  Department 

West  Point  detachments 

Signal  detachment 

Hospital  stewards 

Ordnance  sergeants 

Commissary  sergeants 


ai5 

100 
199 
44 


Oct  31,1873 

Oct  31,1873 

Oct  90,1873 

Oct  31,1^73 


488 


963 

4T7 

495 
915 
439 
391 
111 
159 


Oct    90.1873 

Aug.  31. 1873 

Aug.  31,1873 
Aug.  31, 1873 
Aug.  31, 1873 
Oct  31,1873 
Oct  31,lfc73 
Oct    31,18T3 


NOTB.~The  authorized  strength  (enlisted  men)  of  the  following-named  organizations  is  as  foUows: 

Engineer  Battalion 350  I  Artillery  regiment ,.    748  l  Cavalry  regiment 1,001 

Innntry  regiment 595    Company  ofartillery 59     Cavalry  company 83 

Infantry  company 59  |  Battery  of  artillery 94  | 
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SttUewumt  $kowiiig  the  arganizaiian  and  iirenglh  o/enlUied  men  in  the  Jfrny,  ^c— CoDtinned. 

RBCAPITULATION. 


Re|Ciin«Bt. 

Number  Of 
men. 

Begiment 

Number  of 
men. 

FlmCftTmlTT* 

864 
885 
921 
873 
995 
876 
1,040 
784 
701 
808 
619  1 
722, 
59.1  ' 
663  1 
609  : 
422 
487 
481 
614 
544 
583 
589 
507 
507 
630 
502 
551 
598 
600 
502 
531 

SeTenteenth Infantrv IT   ...  ....... 

996 

Seeond  CaTfury • 

Eishteenth  Infantrv 

516 

Tliifd  GftralrT 

NSneteeoth  Infantry 

476 

Joarth  Cmwtirj 

TwnntjAth  Tnfantrv 

559 

YUlh  CftTsliy 

Tweotv-flrst Infantrv .... 

547 

Sixth  Caralry 

Twentv-eecond  Infantry  ** 

544 

SeTBiith  Caf«lry 

Turentir-thinl  TnfRnt:rv 

575 

Eizhth  CavabT  f 

Twentv-foarth  Infantrv 

506 

>'iBth  Cavmlry  t 

TwentV'flfth  Infantrv 

S05 

IVnth  Cftyalry                   

Non-oombatanta : 
Permanent  and  reomitinK  parties, 

able  for  aanignment  « 
General-aervioe  men  on  duty  in  the 

Bureaas  of  the  War  Department, 

Army,  division,  and  department 

beadqnarters,  &c. 
C^rdnance  Department 

Fixal  ArtlUervi 

25,535 

Hfoond  ArtilleiT 

TlrirdArtDl«ry'..!.'.^r.^... 

316 

FMrUArtUlwT                     

963 

Pifth  Artillery 

FSrtt  IniGuitnr 

«*f— « Infimtrr 

477 

TfcM  Ti^^kntTv       

WaarAJnt^l^^ 

Fifth  iBfutry  ! 

«»ith  TnfantTy             

425 

SrTHith  In£uitrv  ...'. 

215 

FJcP*th  Tntoitir^ 

432 

Xi»th  In^^try 

391 

Tivth  lafantry 

Ordnance  sergeants 

Available  recruits  at  depots 

111 

^k>rf«th  Ipfantrr  •  ■  • 

488 

Tmfnh  Infantry 

Commissary  sergeants 

152 

Foorteenth  Infantrv 

Total  non-oombatants •  • 

3,970 

FlftMnthTnikiitrTli            

Total 

29,505 

All  1 

*  Tvo  handred  recmits  ordered  October  91, 1873 ;  100  recruits  left  October  ~,  1873. 

*  Two  boDdred  and  twenty  recruits  ordered  October  29, 1673. 
;  All  disposable  reomiU  ordered  September  16, 1873. 

f  Thirty  rv^cmiU  ordered  to  Batteiy  K  Octobf^r  7, 16rj. 

f  Ooe  handred  recmits  ordered  October  29, 1673. 
r  KtChtv  recraito  ordered  October  89, 1873. 
••  Sixty-fiv«  recruits  ordered  October  29, 1873. 
n  Not  tBdaded  in  the  30,000  authorised  by  law. 


EEPORT  OP  LIEUT.  GEN.  SHERIDAN. 

Bbadquabtebs  Militaby  Division  op  the  Missouri, 

ChicagOj  October  27, 1873. 

Colonel  :  For  the  infonnation  of  the  General  of  the  Army,  I  have 
the  honor  to  submit  my  annnal  report  of  operations  within  this  military 
division  during  the  past  year,  accompanied  by  the  reports  of  subordi- 
nate oommanders. 

The  organization  of  the  division  remains  unchanged  since  my  last  re- 
port, and  consists  of  four  departments,  viz :  The  Department  of  Dakota, 
commanded  by  Brig.  Gen.  Alfred  H.  Terry,  consisting  of  the  State  of 
Minnesota  and  the  Territories  of  Dakota  and  Montana  -,  the  Depart- 
ment of  the  Platte,  commanded  by  Brig.  Gen.  Edward  O.  O.  Ord,  com- 
posed of  the  States  of  Iowa  and  Nebraska  and  the  Territories  of  Utah 
and  Wyoming;  the  Department  of  the  Missouri,  commanded  by  Brig. 
Gen.  John  Pope,  including  the  States  of  Missouri,  Kansas,  and  Illinois, 
and  the  Territories  of  Colorado  and  New  Mexico ;  and  the  Department 
of  Texas,  commai)ded  by  Brig.  G^u.  Christopher  C.  Augur,  embracing 
the  State  of  Text^  s  and  the  Indian  Territory. 

It  will  be  seen  that  the  Military  Division  of  the  Missouri  includes  most 


Digitized  by  VjOOQ IC 


40  REPORT  OF  THE  SECRETARY  OF  WAR. 

of  the  Western  States  and  all  the  Territories  east  of  Arizona,  California, 
and  Idaho,  from  British  Columbia  on  the  north  to  the  Gulf  of  Mexico 
on  the  south.  Within  these  limits,  which  include  more  than  one  million 
square  miles  of  frontier  country,  are  included  great  agricultural,  pastoral, 
mining,  and  mercantile  interests,  and  also  99  tribes  of  Indians,  number- 
ing about  192,000  persons,  the  majority  of  whom  are  wild  and  many  of 
them  hostile. 

To  give  protection  to  the  citizens  of  the  frontier  against  these  Indians 
and  to  guard  the  long  line  of  our  Mexican  border  against  robberies  by 
Mexican  citizens  and  Indians  living  in  Mexico ;  to  explore  unknown  ter- 
ritory and  furnish  escorts  to  surveying- parties  for  scientific  purposes  and 
for  projected  railroads ;  to  assist  and  guard  the  railways  already  built  and 
other  commercial  lines  of  travel ;  to  aid  in  the  enforcement  of  the  civil 
law  in  remot^places ;  and  to  do  generally  all  that  is  constantly  required 
of  our  Army  in  the  way  of  helping  and  urging  forward  everything 
which  tends  to  develop  and  increase  civilization  upon  the  border,  and  at 
the  same  time  to  protect  the  Indians  in  the  rights  and  immunities  guar- 
anteed them  under  existing  treaties,  has  been  the  work  of  the  troops  iu 
this  military  division  for  the  x»^st  year,  and  that  work  has  been  success- 
ful]y  accomplished. 

The  effective  military  forces  within  the  division — a  detailed  account 
of  which  will  be  found  in  the  roster  appended,  marked  A — consist 
of  eight  regiments  of  cavalry  and  seventeen  regiments  of  infantry,  ag- 
gregating 16,459  officers  and  enlisted  men,  who  are  distributed  as  fol- 
lows: In  the  Department  of  Dakota,  cavalry,  1,126;  infantry,  3,022; 
in  the  Department  of  the  Platte,  cavalry,  1,502;  infantry,  2,704;  in 
the  Department  of  the  Missouri,  cavalry,  1,558;  infantry,  1,564;  and 
in  the  Department  of  Texas,  cavalry,  2,491 ;  infantry,  2,492.  This  force 
is  divided  among  70  military  posts,  which  cover  the  frontier  from  Mon- 
tana on  the  north  to'  the  mouth  of  the  Bio  Grande  on  the  south. 

During  the  past  year  there  has  been  only  one  change  among  the  de- 
partment commanders.  Maj.  Gen.  Winfield  S.  Hancock  was  relieved 
from  the  command  of  the  Department  of  Dakota  on  the  3d  of  December, 
1872,  by  direction  of  the  War  Department,  and  assigned  to  the  com- 
mand of  the  military  division  of  the  Atlantic,  and  Brig.  Gen.  A.  H. 
Terry  was  assigned  to  duty  in  his  place. 

Early  last  spring,  in  consequence  of  repeated  attacks  by  the  Indians 
on  the  post  of  Fort  Abraham  Lincoln,  I  deemed  it  necessary  that  a 
regiment  of  cavalry  should  be  transferred  to  the  Department  of  Dakota, 
in  order  that  these  Indians  might  be  followed  and  punished,  if  they 
again  renewed  their  attacks.  On  application  to  headquarters  of  the 
Army,  the  Seventh  Cavalry  was  ordered  from  the  Military  Division  of 
the  South  to  the  Department  of  Dakota,  and,  by  direction  of  Gen.  A. 
H.  Terry,  stationed  at  Forts  Rice  and  Abraham  Lincoln.  This  transfer 
was  very  fortunate,  as  it  afterwards  transpired  that  the  authorities  of 
the  Northern  Pacific  Kailroad  desired  to  continue  their  surveys,  and 
also  that  it  had  been  determined  by  the  Government  to  locate  the  north- 
ern boundary  line,  and  the  services  of  mounted  troops  became  absolutely 
necessary  for  these  purposes.  As  soon  as  the  directors  of  the  Northern 
Pacific  Railroad  had  definitely  settled  upon  their  plan  of  oi>erations  for 
the  summer,  I  deemed  it  necessary  that  some  point  upon  the  Yellow- 
stone should  be  found  near  which  to  establish  a  depot  for  supplies,  and 
by  an  agreement  with  Captain  Coulson,  agent  of  the  contractor  for 
Government  transportation  on  the  Missouri  River  for  1873,  to  furnish  a 
steamboat  to  go  from  Fort  Buford  up  the  Yellowstone  River,  I  sent 
Maj.  George  A.  Forsyth,  of  my  staff,  to  ascend  that  river,  if  possible, 
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and  fix  upon  some  x>oiiit  Dear  the  mouth  of  the  Powder  Biver  for  this 
depot.  This  trip  up  the  Yellowstone  was  saccessfully  made  as  far  as 
that  point,  and  a  convenient  place  found  for  a  supply  depot,  in  case  one 
was  required.  Further  explorations  have  also  established  the  fact  that 
the  Yellowstone  is  navigable  for  light-draught  boats  for  a  considerable 
distance  above  the  mouth  of  Powder  Biver,  and  it  is  thought  that  boats 
can  now  be  run  up  nearly  or  quite  to  the  mouth  of  Big  Horn  Biver. 
Upon  the  completion  of  this  duty,  Major  Forsyth  returned  to  Fort  Bice, 
where  the  expedition  was  being  organized  for  the  protection  of  the  sur- 
veying parties  of  the  Northern  Pacific  Bailroad ;  and,  upon  his  report, 
Brig.  Gen.  A.  H.  Terry,  commanding  the  Department  of  Dakota,  ordered 
the  establishment  of  a  depot  of  supplies  for  the  Yellow^stone  expedi- 
tion at  or  near  Glendive  Creek,  where  it  empties  into  the  Yellowstone, 
the  point  at  which  it  was  assumed  that  the  surveying  parties  of  the 
Northern  Pacific  Bailroad  would  run  their  line  across  the  river. 

This  expedition,  under  command  of  Col,  David  S.  Stanley,  Twenty- 
second  Infantry,  left  Forts  Bice  and  Abraham  Lincoln  on  the  16th  of 
Jane,  returning  to  its  point  of  departure  on  the  21st  of  September,  and 
sacceeded  in  accomplishing  the  purposes  for  which  it  was  intended,  for 
the  details  of  which  reference  is  made  to  the  reports  of  Brig.  Gen.  A. 
H.  Terry  and  the  sub-reports  of  Col.  D.  S.  Stanley  and  Lieut.  Cols. 
George  A.  Custer  and  Luther  P.  Bradley. 

The  survey  of  the  northern  boundary  line  has  been  progressing  satis- 
factorily to  all  concerned  throughout  the  summer,  and  the  troops  are 
now  en  route  for  their  winter-quarters  at  Fort  Totten,  Dak. 

In  the  Department  of  the  Platte,  the  troops  were  increased  by  the 
transfer  of  the  Fourth  Infantry  from  the  Military  Division  of  the  South. 
In  this  department  all  of  the  troops  have  been  kept  actively  employed 
in  covering  the  advanced  settlements  in  Nebraska,  in  Western  Kansas 
along  the  line  of  the  Korth  Fork  of  the  Bepublican  Biver,  in  Wyoming 
Territory  between  Forts  Fetterman  and  Laramie,  and  along  the  line  of 
the  Union  Pacific  Bailroad.  For  a  detailed  account  of  the  operations  in 
this  department,  I  respectfully  refer  to  the  accompanying  reports  of 
Brig.  Gen.  £.  O.  C.  Ord  and  his  subordinates. 

Nothing  of  unusual  interest  has  occurred  in  the  Department  of  the 
Missouri.  The  troops  have  been  kept  actively  employed  in  the  field  for 
the  purpose  of  intimidating  roving  bands  of  Indians,  who  might  be 
tempted  to  commit  depredations  upon  settlers  and  interrupt  lines  of 
travel.  Brig.  Gen.  John  Pope,  in  his  report,  gives  a  clear  and  compre- 
hensive statement  of  his  ye^s  work,  to  which  reference  is  respectfully 
made. 

In  the  Department  of  Texas  there  has  been  a  great  deal  of  trouble 
along  the  northern  line  of  the  State,  and  also  along  the  line  of  the  Bio 
Grande.  The  troubles  on  the  northern  frontier  of  Texas  have  been 
principally  from  Indians  coming  from  the  reservations  in  the  Indian  Terri- 
tory; and  I  respectfully  request  that  some  definite  authority  be  given 
me  to  punish  these  raiding  parties  of  Indians  upon  their  return  to  their 
re^rvations.    I  believe  it  is  the  only  way  in  which  the  evil  can  be  cured. 

The  people  living  along  the  line  of  the  Bio  Grande  have  been  hereto- 
fore frequently  plundered  by  raiding  parties  of  Indians  and  Mexicans 
^m  Mexico.  I  am  happy  to  state  that  these  depredations  have  dimin- 
ished very  materially  since  the  punishment  administered  by  Col.  Banald 
S.  3Iackenzie,  Fourth  Cavalry,  upon  a  raiding  band  of  Kickapoo  and 
Lipan  Indians.  For  the  details  of  Colonel  Mackenzie's  attack  on  the 
Lipaos  and  Kickapoos,  as  well  as  for  a  very  complete  statement  of 
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military  affairs  in  Texas,  I  respectfully  refer  to  the  accompauying  reports 
of  Brig.  Gen.  C.  C.  Augur. 

It  has  been  found  necessary  to  make  extensive  repairs  at  many  of  the 
posts  within  this  division  during  the  year,  but  only  one  new  post,  the 
cavalry  barracks  near  Fort  Abraham  Lincoln,  has  been  erected.  Con- 
siderable money  has  also  been  expended  in  the  completion  of  the 
posts  at  Beaver  City,  Utah,  and  at  Fort  Clarke,  Tex.  In  this  con- 
nection I  beg  leave  to  call  the  attention  of  the  General  of  the  Army  to 
the  fact  that,  while  the  troops  within  this  division  will  be  quite  com- 
fortably quartered  during  the  winter,  they  will  be  inconvenienly  crowded 
at  some  of  the  posts  within  the  Departments  of  Dakota  and  of  the 
Platte.  Provision  will  have  to  be  made  for  thorough  repairs  at  Forts 
Laramie,  Wyo.,  McPherson,  Nebr.,  and  Gamp  Douglas,  Utah,  during 
the  ensuing  summer. 

The  necessity  of  keeping  Indians  on  their  reservations  is  becoming 
more  apparent  every  day,  with  the  westward  growth  of  the  settlements 
and  the  rapid  progress  and  development  of  the  mining  and  cattle  graz- 
ing interests  in  the  State  of  Nebraska  and  the  Territories  of  Wyoming 
and  Colorado.  During  the  last  twelve  months,  depredations  by  roving 
bands  of  Indians,  who,  as  a  general  thing,  come  from  some  one  of  the 
various  Indian  reservations  within  the  limits  of  this  command,  have  been 
exasperatingly  frequent.  They  have  attacked  our  posts,  killed  and 
wounded  oar  citizens  and  carried  off  their  cattle,  and,  when  pursued  by 
our  troops,  taken  refuge  within  the  line  of  their  reservations  and  coolly 
boasted  of  their  atrocities.  It  seems  to  me  that  a  rigid  rule  should  be 
made,  forbidding  their  absence  from  their  reservations,  and  in  case  they 
disregarded  it,  autbcHrity  should  be  given  the  military  to  follow  on  the 
reservation,  search  out,  capture  and  punish  all  whom  it  can  be  ahown 
have  been  absent  from  their  agencies,  and  off  the.  reservations. 

I  respectfully  recommend  the  erection  of  a  large  military  post  near 
the  base  of  the  Black  HUls,  at  some  good  point  to  be  selected  hereafter. 
In  this  way  we  could  secure  a  strong  foothold  in  the  heart  of  the  Sioux 
country,  and  thereby  exercise  a  controlling  influence  over  these  warlike 
people. 

My  thanks  are  due  to  Generals  Pope,  Terry,  Ord,  and  Augur,  who 
command  the  four  Departments  of  this  Military  Division,  for  an  intelli- 
gent administration  of  their  commands,  and  for  the  exercise  of  a  rigid 
economy  in  their  estimates  for,  and  expenditures  of,  public  funds  during 
the  last  fiscal  year. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

P.  H.  SHERIDAN, 
Lieutenant-Oenei'ol  Commanding, 

Col.  William  D.  Whipple, 

Asst  Adjt  Oen.y  U.  8.  -i.,  Wiishingtony  2>.  C. 


REPORT  OP  BVT.  MAJ.  GEN.  JOHN  POPE. 

Headquabtebs  Depabtment  op  the  Missoijbi, 

Fort  Leavenworth^  Kans.j  October  6, 1873. 
Colonel  :  I  have  the  honor  to  submit  the  following  report  of  afifairs 
in  this  department  for  the  past  year : 

I  am  glad  to  be  able  to  say  that,  with  very  trifling  exceptions,  I  have 
no  difficulties  nor  troubles  with  Indians  anywhere  in  the  department  to 
report.    The  exceptions  are :  1st,  the  murder  of  three  surveyors,  by  a 
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party  of  Gheyennee,  on  the  Cimmarron  River,  in  March  last.  The  point 
where  these  murders  were  committed  was  beyond  the  Umits  of  this  de- 
partment, bat  I  deemed  it  necessary,  in  view  of  the  fact  that  the  scene 
of  the  troable  was  nearer  and  more  accessible  to  this  place  than  to  the 
headquarters  department  of  Texas,  to  take  immediate  measures  to  pre- 
vent any  further  occurrence  of  that  kind,  and  I  accordingly  placed 
two  companies  of  the  Sixth  Oavalry  at  a  point  southwest  of  Wichita, 
on  the  Arkansas  Biver,  to  scout  continually  the  southern  line  of  Kansas 
as  &r  as  the  Cimmarron,  and  three  companies  of  the  same  regiment  at 
Fort  Dodge— one  company  of  which  was  directed  to  scout  the  country 
south  and  southeast  from  the  post.  Since  then  no  trouble  with  Indians 
of  any  kind  has  occurred  in  that  region. 

2d.  The  usual  small  troubles  (much  more  trifling  in  character  and 
fewer  in  number)  have  occurred  in  the  southern  part  of  Kew  Mexico 
with  the  Apa<dies  on  the  reservations  of  Tulerosa  and  Fort  Stanton,  but 
by  the  active  operations  and  judicious  management  of  Ms^or  Price, 
I^gfath  Cavalry,  who  has  general  command  in  Southern  New  Mexico, 
and  who  has  been  continually  moving  about  through  that  country  with 
four,  and  at  times  five,  companies  of  his  regiment,  difficulties  and  depre- 
datioDS  have  been  kept  within  very  narrow  limits,  and  have  now  almost 
altogether  ceased. 

The  policy  in  the  department  has  been  rather  to  prevent  than  try  to 
punish  Indian  depredations,  by  adopting  early  in  the  spring,  and  main- 
taining until  winter  set  in,  such  precautionary  measures  as  seemed  most 
efficient,  and  the  results  have  been  eminently  satis&ctory,  and  are 
plainly  manifest  in  the  undisturbed  condition  of  the  department  and  in 
the  entire  absence  of  alarm  or  uneasiness  on  the  part  of  the  frontier 
settlers,  who  have  ceased  entirely  to  feel  alarmed  themselves  or  to 
alarm  other  people.  .Instead  of  keeping  the  troops  at  the]military  posts, 
only  to  be  sent  out  on  receipt  of  news  of  Indian  depredations,  the  en- 
tire cavalry  force  has  been  kept  in  the  field  since  the  early  spring,  mov- 
ing about  from  place  to  place,  a  few  miles  every  day,  without  special 
object  in  their  marches,  except  water  and  grass  for  animals.  Instead  of 
permitting  the  Indians  to  wander  about,  as  has  been  their  custom,  all 
through  the  summer,  to  commit  depredations  whenever  the  opportunity 
offered,  the  troops  have  themselves  been  kept  on  the  march,  so  that  the 
Indians  could  not  know  where  they  were  or  at  what  moment  or  when 
they  might  come  in  contact  with  them.  In  this  manner  the  necessity  of 
watching  has  been  thrown  upon  the  Indians  and  not^  as  hitherto,  upon 
the  troops  shut  up  at  the  posts  for  a  large  part  of  the  season,  and  the 
result  has  been  that  the  Indians  have  been  very  cautious  and  have  in 
the  main  kept  very  close  to  the  region  assigned  them  as  reservations. 

The  greatest  danger  now  in  this  department  arises  from  what  seems 
to  me  the  unfortunate  practice  of  granting  permission  to  Indians,  of 
whatever  tribe,  to  leave  their  reservations,  and  on  pretext  of  hunting 
or  really  for  that  purpose,  to  roam  in  considerable  bands  all  through 
the  frontier  settlements  of  Kansas  and  Colorado.  I  do  not  consider 
such  a  practice  just  to  the  white  settlers,  and  it  is  certainly  unsafe  both 
to  them  and  to  the  Indians. 

I  dwelt  at  such  length  on  this  subject  in  my  last  report  that  I  deem 
it  unnecessary  to  discuss  it  here,  more  especially  as  I  know  that  the 
division  commander  entertains  the  same  opinion  as  I  do  on  the  subject 
and  is  as  fully  acquainted  with  the  reasons. 

There  was  at  one  time  uneasiness  about  those  bands  of  the  Utes, 
upon  whose  reservations  white  men,  miners,  and  prospectors  had  largely 
intmded,  but  no  outbreak  has  occurred,  and  I  presume  such  arrange- 
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ments  have  now  been  made  as  will  render  any  difflcnlty  with  those  In- 
dians unlikely. 

I  deem  it  unnecessary  to  enter  into  any  consideration  of  the  question 
of  shelter  for  troops  or  the  repair  of  posts  now  occupied  by  them,  as 
such  matters  have  been  fully  represented  in  regular  correspondence 
concerning  them. 

It  is  proper,  however,  to  state,  as  the  result  of  actual  experience,  that 
a  yearly  sum  ought  to  be  appropriated  to  keep  the  military  posts  in 
repair.  It  is  not  to  be  supposed  that  such  frail  structures  as  are  always 
built  for  the  accommodation  of  the  military  forces  of  the  United  States 
doing  duty  on  the  remote  frontier,  (except  the  ordnance  corps,)  can  be 
kept  in  repair  without  the  expenditure  of  a  considerable  sum  annually, 
nor  does  it  seem  the  best  or  most  efficient  way  of  doing  this  to  forward 
estimates  to  Washington  for  the  smallest  details  of  such  matters.  It 
certainly  would  seem  better  to  assign  a  certain  sum  annually  for  repairs 
of  all  important  permanent  posts,  so  that  these  posts  at  least  might  be 
always  kept  in  good  order.  The  hardships  and  hard  work  which  troops 
on  the  frontier  must  endure,  and  do,  and  which  they  cheerfully  un- 
dergo, certainly  entitles  them  to'habitable  quarters  during  the  severe 
winters  of  this  region,  and  whatever  expenditure  of  money  is  necessary 
to  secure  this  for  them  ought,  if  possible,  to  be  made  both  for  the  sake 
of  justice  and  of  good  policy. 

I  trust,  therefore,  that  some  provision  will  be  made,  however  small, 
to  assign  at  the  beginning  of  every  fiscal  year  a  fixed  sum,  to  be  de- 
termined in  any  manner  which  may  seem  most  suitable,  to  keep  in  re- 
pair all  the  posts  in  each  military  department  in  the  gross  or  for  each 
post  separately,  so  that  the  trifling  work  which  needs  to  be  done  nearly 
every  day  may  be  done  when  the  necessity  arises,  and  without  waiting 
the  long  delay  of  sending  to  and  receiving  back  from  Washington  small, 
estimates  for  such  purposes. 

The  sums  thus  required  would  be  enough  if  furnished  at  the  time,  but 
are  quite  insufficient  after  a  delay  of  two  or  three  months. 

It  is  my  agreeable  duty  to  bear  testimony  to  the  very  efficient  and 
judicious  action  of  Major  Price,  Eighth  Cavalry,  in  his  dealings  with  the 
Indians  in  the  southern  part  of  Kew  Mexico,  as  also  of  Major  Alexander, 
Eighth  Cavalry,  commanding  in  the  Ute  country.  Both  these  officers 
have  been  very  active  and  very  successful  in  keeping  peace  and  in  pro- 
tecting the  frontiers. 

Lieut.  Col.  J.  R.  Brooke,  Third  Infantry,  commanding  Camp  Supply, 
and  Maj.  R.  I.  Dodge,  Third  Infantry,  commanding  Fort  Dodge,  are  en- 
titled to  the  same  justice  at  my  hands. 

The  camp  of  the  Sixth  Cavalry  near  Fort  Hays,  under  command  of 
Col.  James  Oakes  of  that  regiment,  has  also  fully  satisfied  the  objects 
for  which  cavalry  was  stationed  in  that  region. 

Orders  will  be  sent  in  a  few  days  to  withdraw  all  the  troops  in  the 
field  to  winter-quarters  at  the  posts  from  which  they  were  detached,  and 
by  November  10  it  is  expected  that  the  execution  of  the  orders  will  be 
completed. 

After  that  date  there  is  little,  if  any,  fear  that  Indians  will  be  found 
on  the  great  plains. 

We  have  been  subjected  to  much  inconvenience  and  some  embarrass- 
ment by  the  absence  of  so  many  field  officers  from  their  regiments,  and 
it  is  hoped  that  some  of  those  now  on  detached  service  may  be  ordered 
to  rejoin  their  regiments  at  the  earliest  convenient  time. 

Concerning  the  administration  of  the  department  in  its  various  de* 
tails,  I  refer  to  the  reports  of  the  chiefs  of  the  staff  departments  inclosed, 
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and  in  relation  to  the  same  matters,  I  ask  attention  to  the  recom- 
mendations made  in  my  previous  reports,  which  are  again  commended 
to  the  consideration  of  the  proper  authorities. 

It  is,  perhaps,  not  improper  for  me  to  specify  two  subjects  which  seem 
to  me  to  be  worthy  of  attention : 

Ist  Concerning  the  recruiting  service  and  the  detail  of  officers  for 
that  duty.  The  tour  of  duty  of  officers  assigned  to  recruiting  service 
begins  and  ends  on  the  1st  of  January,  the  tour  of  such  officers  lasting 
two  years.  I  suggest,  that  the  time  of  reporting  for  and  being  relieved 
from  such  duty  be  fixed  at  May  1  or  July  1,  instead  of  January  1.  Of- 
ficers detached  for  recruiting  service  from  remote  posts,  far  from  rail- 
roads, and  ordered  to  report  January  1,  in  the  depth  of  winter, 
find  it,  in  many  cases,  impracticable  or  exceedingly  difficult,  without 
much  anffering,  to  obey  the  order,  unless,  indeed,  they  leave  their  posts 
several  months  earlier  than  would  be  necessary  to  make  the  journey, 
and  officers  relieved  from  recruiting  duty  on  the  1st  of  January,  in  like 
manner,  find  it,  at  times,  absolutely  impracticable  in  many  cases  to 
ioin  their  proper  stations  at  that  season  of  the  year,  and  are  therefore 
obliged  either  to  ask  leave  of  absence  or  delay  in  obeying  the  order, 
antil  the  season  is  suitable  to  travel  to  remote  po§ts.  In  this  manner 
many  officers  are  kept  away  from  duty  at  their  posts  for  several  months, 
when,  by  fixing  the  time  of  joining  recruiting  stations,  or  being  relieved 
from  that  duty,  at  May  1  or  July  1,  no  such  necessity  would  arise.  I 
do  not  know  what  are  the  reasons  for  preferring  the  1st  of  January  for 
beginning  and  terminating  recruiting-service  details,  but,  unless  they 
are  very  important,  the  interests  of  the  service  on  the  frontier  would  be 
greatly  benefited  by  the  suggested  change. 

2d.  It  would  be  greatly  to  the  advantage  of  the  Army  on  the  frontier 
if  the  annual  appropriations  for  building  and  repairing  shelter  for  the 
troops  conld  be  made  available  on  the  1st  of  February  of  esvch  year  in- 
stead of  the  Ist  of  July.  It  has  not  seemed  practicable  to  distribute 
the  sums  approved  on  requisitions  for  the  posts  on  the  frontier  so  that 
they  can  reach  such  posts  before  the  autumn,  generally  too  late  in  the 
^asou  to  be  applied  to  building  before  the  following  spring.  By  hav- 
ing the  money  assigned  for  such  purposes  early  in  the  spring,  the  whole 
season  in  which  building  or  repairing  can  be  best  done,  would  be  avail- 
able for  the  purpose,  and  the  troops  need  not,  as  is  now  the  case,  suf- 
fer more  or  less  all  winter  because  of  the  impracticability  of  using  the 
funds  actually  allowed  during  that  season  of  the  year.  Whether  this 
change  can  be  made,  or  whether  it  be  judicious  to  make  it,  must  be  left 
to  higher  authority,  and  I  simply  offer  the  suggestion  for  considera- 
tion. 

I  would  also  suggest  the  advisability  of  retransferring  to  this  depart- 
ment that  portion  of  the  Indian  country  between  the  southern  line  of 
Kansas  and  the  Canadian  Eiver,  including  Fort  Gibson.  I  think  the 
division  commander  agrees  with  me  that  the  defensive  arrangements  of 
this  department  require  that  the  department  commander  should  have 
jarisdiction  over  that  region. 

The  various  staif  departments  have  been  conducted  with  efficiency 
Siud  good  judgment,  as  I  think  the  results  show. 

We  are  rapidly  acquiring  thorough  knowledge  of  all  the  country  em- 
braced in  the  limits  of  the  department,  and  most  excellent  maps,  through 
the  rarious  scooting  parties,  in  each  of  which  an  officer  or  an  engineer 
soldier  has  made  careful  surveys  and  sketches  under  detailed  instruc- 
tions from  department  headquarters. 
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I  transmit  inclosed  aroster  of  the  department  and  a  field  return  of 
the  troops  serving  in  it.' 

I  am,  colonel,  respectfully,  your  obedient  servant^ 

JNO.  POPE, 
B^vH  Maj.  Gen.,  U.  8.  -A.,  Commanding. 
Official : 

R.  Williams, 

Assistant  Adjutant- Oeneral. 
Lieut.  Col.  J.  B.  Fry,  Asst.  Adjt.  6en.j 

Headquarters  Military  Division  of  the  Missouri. 

NoTB. — Since  the  above  report  was  written,  a  party  of  two  hundred 
Gheyennes  left  their  reservation  south  of  Gamp  Supply,  and  passing  far 
to  the  west  of  all  the  posts  entered  the  southern  part  of  Colorado  west 
of  Fort  Lyon,  and  went  up  as  far  as  the  Kansas  Paci6c  llailroad  at 
Eiver  Bend.  The  Indians  were  not  hostile,  and  beyond  stealing  some 
cooking  utensils  and  killing  a  few  cattle  they  did  no  damage.  Finding 
that  their  presence  excited  such  immediate  attention  from  the  citizens 
as  well  as  the  troops,  they  hastened  back  toward  their  reservation. 

Full  report  of  the  paatter  having  been  made  to  the  division  comman- 
der so  recently,  it  seems  unnecessary  to  enter  into  details  here.  As  the 
Indians  belonging  to  this  party  are  individually  known  they  can  be 
arrested  and  punished  at  any  time  on  their  reservation.  They  have  not 
committed  any  acts  demanding  such  condign  capital  punishment  as  (I 
see  from  the  papers)  the  Secretary  of  the  Interior  recommends ;  nor 
have  they  done  anything  that  is  not  done  every  year  by  some  of  the 
reservation  Indians,  against  the  perpetrators  of  which  severe  measures 
have  been  discountenanced,  not  to  say  denounced.  Only  in  February 
last  a  party  of  Gheyennes,  some  of  whom  were  without  doubt  the  same 
Indians  who  were  on  the  late  expedition  into  Colorado,  went  up  the 
Canadian  Eiver  from  their  reservation  with  the  same  purpose,  (viz,  to 
fight  the  Utes,)  and  in  returning  began  to  depredate  on  the  settlements 
near  Bascom.  They  were  attacked  by  troops  from  that  post  and  several 
killed.  This  act,  which  seems  to  be  recommended  in  the  present  case, 
when  it  is  too  late  for  execution,  was  the  occasion  of  remonstrance  by 
the  Interior  Department,  and  a  manifest  intention  was  shown  to  throw 
the  blame  of  any  further  depredations  by  the  Gheyennes  upon  the  mili- 
tary who  did  it  tf  the  Interior  Department  really  wishes  the  Ghey- 
ennes recently  in  Colorado  punished,  they  have  only  to  consent  to  their 
arrest  when  they  get  back  to  their  reservation.  I  can  easily  and 
promptly  do  this  and  save  unnecessary  bloodshed  among  innocent  peo- 
ple. 


REPORT  OF  MAJ.  GEX.  IRWIN  McDOWELL. 

Headquarters  Division  op  the  South, 

Louisville^  Ky.^  October  6,  1873. 
Sir  :  I  have  the  honor  to  submit  to  the  General  of  the  Army  the  fol- 
lowing report  of  the  military  operations  and  the  military  service  in  this 
division  (reconstituted  December  II,  1872,  and  consisting  of  the  Depart- 
ments of  the  South  and  the  Gulf)  for  the  year  commencing  October  1, 
1872: 
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DEPABTMENT  OF  THE  SOUTH. 


October  1, 1872. — ^The  posts  of  Lincoloton  and  Rutherfordton,  N.  0., 
were  disoontlnued,  and  Comi)any  C,  Seventh  Cavalry,  was  ordered  from 
liDGolntOD  to  Charlotte,  N.  C,  and  Company  C,  Fourth  Artillery,  was 
ordered  from  Katherfordton  to  Ealeigh,  N.  C.,  where  it  arrived  October 
17, 1872. 

October  16, 1872.— rCompany  H,  Seventh  Cavalry,  was  sent  from  Nash- 
ville, Tenu.,  to  Livingstone,  Sumter  County,  Ala.,  to  protect  citi- 
zens at  the  election,  and  returned  November  10, 1872. 

October  21, 1872.— Company  E,  Eighteenth  Infantry,  sent  from  At- 
lanta, Ga.,  to  Scales  Station,  Eussell  County,  Ala.,  and  ordered 
hack  November  8, 1872.  One  commissioned  officer  and  twenty-fiv^e  men, 
Company  A,  Seventh  Cavalry,  were  ordered  from  Elizabethtown,  Ky., 
to  report  to  United  States  marshal.  One  commissioned  officer  and  fif- 
teen men  of  Company  U,  Seventh  Cavalry,  detached  from  Livingstone, 
Samter  Coonty,  to  Carrollton,  Pickens  County,  Ala.,  ordered  back 
November  10,  1872. 

October  22, 1872. — Company  B,  Second  Infantry,  was  sent  from  At- 
lanta, Ga.,  to  Demopolls,  Marengo  County,  Ala.,  and  Company  I, 
Second  Infantry,  was  sent  from  Chattanooga,  Tenn,  to  Eutaw,  Greene 
County,  Ala.  Both  returned  to  their  posts  November  10,  1872. 
One  commissioned  officer  and  twelve  enlisted  men  of  Company  A, 
Eighteenth  Infantry,  were  ordered  from  Atlanta,  Ga.,  to  Macon,  Ga., 
at  request  of  the  United  States  marshal,  and  ordered  back  November 
10, 1872. 

October  29, 1872. — ^Company  E,  Third  Artillery,  was  ordered  from  Fort 
Pulaski  to  Savannah,  Ga.,  during  the  election. 

November  1, 1872, — One  officer  and  ten  men  were  placed  en  route  for 
each  of  the  following  places  in  Alabama  from  Chattanooga,  Tenn. :  Ab- 
beville, Henry  County,  Second  Lieut.  A.  Mclntyre,  Second  Infantry. 
Columbia,  Henry  County,  First  Lieut.  J.  Ulis,  Second  Infantry.  Or- 
dered back  November  10, 1872. 

One  officer  and  ten  men  placed  en  route  for  each  of  the  following  places 
ia  Alabama,  from  Nashville,  Tenn. ;  Ozark,  Dale  County ;  Greenville, 
Batler County;  Eutledge,  Crenshaw  County;  Troy,  Pike  County.  Or- 
dered back  November  10, 1872. 

Sorember  6, 1872. — Headquarters,  and  Light  Battery  C,  Third  Artil- 
lery, were  placed  en  route  for  New  York  City,  in  compliance  with  Gen- 
ial Orders  No.  88,  War  Department,  Adjutant-General's  Office,  of  1872. 

yocember  12, 1872. — Light  Battery  K,  First  Artillery,  arrived  in  the 
department  from  the  Department  of  the  East,  in  compliance  with  Gen- 
eral Orders  No.  88,  War  Department,  AdjutantGeneral's  Office,  of  1872, 
and  took  post  at  Charleston,  S.  C. 

Sorember  15, 1872. — Headquarters,  staff,  band,  and  Company  H,  First 
Artillery,  arrived  in  the  department  pursuant  to  General  Orders  No.  88, 
War  Department,  Adjutant-General's  Office,  of  1872,  and  took  post  at 
Charleston,  S.  C,  relieving  Company  I,  Third  Artillery,  which  was 
placed  en  route  for  the  Department  of  the  East. 

November  17, 1872. — Company  D,  First  Artillery,  arrived  in  the  de- 
partment from  the  Department  of  the  East  pursuant  to  General  Orders 
Na88,  War  Department,  Adjutant-General's  Office,  of  1872,  and  took 
post  at  SavaAnah,  Ga.,  relieving  Company  K,  Third  Artillery,  which 
▼M  placed  en  route  for  the  Department  of  the  East. 

yotember  20,  1872. — Maj.  John  Hamilton  and  Companies  B  and  C, 
Finrt  Artilleiy,  arrived  at  Fort  Pulaski,  Georgia,  from  the  Department 
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of  the  East,  relievinf?  Companies  E  and  H,  Third  Artillery,  which  were 
placed  en  rout€  for  New  York  City,  in  compliance  with  General  Orders 
No.  88,  War  Department,  Adjntant-GeneraPs  Ofllce,  of  1872. 

Noveifiber  22, 1872. — Maj.  J.  C.  Tidball  and  Companies  F  and  I,  Second 
Artillery,  arrived  at  Ealeigh,  K  C,  from  the  Division  of  the  Pacific. 

November  30, 1872. — Captain  Weir  and  thirty  enlisted  men  of  Com- 
pany D,  Seventh  Cavalry,  were  placed  en  route  for  Montgomery,  Ala.» 
on  the  request  of  the  governor  of  Alabama,  based  on  the  representations 
of  the  sheriff  of  Montgomery  County. 

December  5, 1872. — Company  K,  Sixteenth  Infantry,  was  relieved  from 
duty  at  Saint  Augustine,  Fla.,  and  ordered  to  Frankfort,  Ky.  Company 
I,  Sieventh  Cavalry,  was  relieved  from  duty  at  Shelby ville,  and  ordered 
to  Lebanon,  Ky. 

December  6, 1872. — Company  L,  Seventh  Cavalry,  was  relieved  from 
duty  at  Yorkville,  S.  C,  and  ordered  to  Shreveport,  La.,  (Department 
of  the  Gulf,)  and  Company  M,  Seventh  Cavalry,  was  relieved  from  duty 
at  Unionville,  S.  C,  and  ordered  to  Oxford,  Miss.,  (Department  of  the 
Gulf,)  by  order  of  th^  General  of  the  Army. 

December  11, 1872. — I  assumed  command  of  the  Division  and  Depart- 
ment of  the  South,  relieving  Brig.  Gen.  A.  H.  Terry  from  command  of 
the  latter,  in  compliance  with  General  Order  100,  War  Department,  Ad- 
jutant-General's Office,  of  1872. 

December  16, 1872. — Company  A,  Sixteenth  Infantry,  was  sent  from 
Louisville  to  Frankfort,  Ky.,  pursuant  to  paragraph  4th,  Special  Order 
310,  War  Department,  Ac^jutant-General's  Office,  of  1872 ;  the  Fourth  In- 
fantry was  placed  en  route  for  Little  Rock,  Ark.,  in  the  following  order : 
16th,  Company  H  j  18th,  Company  F ;  19th,  Company  I ;  21st,  Company 
D ;  23d,  Company  A ;  24th,  Company  E ;  25th,  Company  B ;  26th,  Com- 
pany C ;  January  7, 1873,  Company  K;  January  14, 1873,  Company  G. 

Dece^nber  18, 1872. — Company  L,  Seventh  Cavalry,  placed  en  route  for 
Shreveport,  La.,  in  compliance  with  paragraph  4,  Special  Order  310, 
War  Department,  Adjutant-General's  Office  of  1872. 

December  23, 1872. — Company  K,  Sixteenth  Infantry,  was  sent  to 
Frankfort,  Ky.,  from  Saint  Augustine,  Fla. 

December  25, 1872. — Company  M,  Seventh  Cavalry,  from  Unionville, 
S.  C,  placed  en  route  for  Oxford,  Miss.,  in  compliance  with  Special  Or- 
der 310,  War  Department,  Adjutant-General's  Office,  of  1872. 

December  26, 1872. — Company  I,  Second  Infantry,  was  ordered  from 
Chattanooga,  Tenn.,  to  Lancaster,  Ky. 

December  30, 1872. — Company  I,  Seventh  Cavalry,  abandoned  the  post 
of  Shelby  ville,  and  went  to  Lebanon,  Ky. 

January  6, 1873. — One  officer  and  twenty  men  of  Company  F,  Sev- 
enth Cavalry,  from  Taylor  Barracks,  Ky.,  placed  en  route  for  Living- 
stone, EoekcavStle  County,  Ky.,  to  assist  United  States  marshal  in  serv- 
ing process  of  United  States  court. 

Jayiuary  17,  1873. — The  post  of  Laurensville,  S.  C,  ordered  aban- 
doned, and  Company  I,  Eighteenth  Infantry,  ordered  to  Columbia,  S. 
C,  where  it  arrived  January  26, 1873.  Company  G,  Seventh  Cavalr3', 
ordered  to  dewberry,  S.  C,  and  arrived  there  January  23, 1873. 

January  21,  1873. — The  post  of  Chester,  S.  C,  ordered  abandoned, 
and  Company  H,  Eighteenth  Infantry,  placed  en  route  for  Columbia, 
S.  C.  Detachment  of  cavalry  sent  to  Yorkville,  S.  C,  and  arrived 
January  29, 1873. 

January  26, 1873. — Detachment  of  Company  A,  Seventh  Cavalry,  or- 
dered back  to  Elizabethtown,  Ky.,  from  Huntsville,  Ala. 

January  29, 1873. — At  the  request  of  United  States  Marshal  Murray, 
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Company  A,  Sixteenth  Infantry,  was  sent  to  Lexington,  Ky.,  from  Frank- 
fort, Ky.,  and  ordered  back  February  7, 1873. 

February  3,  1873, — Headquarters  and  band,  Fourth  Infantry,  left 
Frankfort,  Ky.,  for  Little  Bock,  Ark, 

February  15,  1873. — Commanding  officer  post  of  Atlanta,  Ga.,  was 
directed  to  place  one  officer  and  twenty  men  en  route  for  Moultrie,  Col- 
quitt County,  Ga.,  at  request  of  United  States  Marshal  Smyth,  of 
Georgia.    They  returned  to  Atlanta,  Ga.,  April  16, 1873. 

F^ruary  17, 1873. — Company  D,  Seventh  Cavalry,  was  ordered  from 
Opelika  to  Livingstone,  Sumter  County,  Ala.,  by  direction  of  the  Presi- 
dent 

March  3, 1873. — Company  A,  Sixteenth  Infantry,  was  placed  en  route 
for  Lebanon,  Ky, 

March  13, 1873. — Company  D,  Seventh  Cavalry,  arrived  at  Memphis, 
Tenn.,  from  Livingstone,  Ala. 

March  15, 1873. — Company  B,  Seventh  Cavalry,  arrived  at  Memphis, 
Teon.,  from  XJnionville,  S.  C. 

March  17, 1873. — Company  K,  Seventh  Cavalry,  arrived  at  Memphis, 
Teon.,  from  Yorkville,  S.C. 

March  18, 1873. — Company  M,  Seventh  Cavalry,  arrived  at  Memphis, 
Tenn.,  from  Oxford,  Miss. 

March  20, 1873.— -Company  C,  Seventh  Cavalry,  arrived  at  Memphis, 
Tenn.,  from  Charlotte,  N.  C.  Company  B,  Seventh  Cavalry,  arrived  at 
Memphis,  Tenn.,  from  Spartanburg,  S.  C. 

April  2,  1873. — Headquarters,  staff,  band,  and  Companies  A,  F,  H, 
and  I,  Seventh  Cavalry,  left  Louisville,  Ky.,  en  route  for  Department  of 
Dakota. 

April  3, 1873. — Companies  G  and  D,  Seventh  Cavalry,  left  Memphis, 
leuu.,  for  Department  of  Dakota. 

April  4, 1873.--Com panics  E  and  K,  Seventh  Cavalry,  left  Memphis, 
Tenn.,  for  Department  of  Dakota. 

April  5, 1873. — Companies  B,  C,  L,  and  M,  Seventh  Calvary,  left  Mem- 
phis, Tenn.,  for  Department  of  Dakota. 

May  20, 1873. — ^The  post  of  Spartanburg,  S.  C,  ordered  abandoned, 
and  garrison  (Company  D,  Second  Infantry)  sent  to  Atlanta,  Ga.,  June 
2, 1873,  arrived  June  7, 1873. 

June  11, 1873. — The  post  of  Taylor  Barracks,  Louisville,  Ky.,  aban- 
doned. Company  E,  Sixteenth  Infantry,  placed  en  route  for  Lancaster, 
Ky.,  to  relieve  Company  I,  Second  Infantry,  the  latter,  when  relieved, 
to  proceed  to  Atlanta,  Ga.  Garrison  at  JSashville  was  temporarily 
removed  to  White  Creek  Springs  on  account  of  cholera. 

July  10, 1873. — ^Charleston  Arsenal,  S.  G.,  was  ordered  discontinued, 
and  the  arsenal  (to  be  hereafter  known  as  Charleston  Barracks)  to  form 
Iiart  of  the  post  of  Charleston. 

Augu$i  19, 1873. — The  post  of  Sumter,  S.  C,  ordered  to  be  abandoned 
and  Company  F,  Eighteenth  Infantry,  to  proceed  to  and  take  station  at 
Columbia,  S.  C. 

September  4,  1873. — ^The  post  of  Charlotte,  K  C,  discontinued^  and 
Comfiany  D,  Second  Artillery,  ordered  to  take  post  at  Charleston  Bar- 
rack*, S.  C. 

September  20, 1873. — ^The  garrison  of  Mobile,  Ala.,  headquarters,  staff, 
Uaud,  and  Companies  G  and  K,  Second  Infantry,  temporarily  moved  to 
MooDt  Vernon,  Ala.,  in  consequence  of  yellow  fever.  The  movements  of 
troops  in  this  department  were  made  in  aid  of  the  United  States  civil 
officers,  to  enforce  the  processes  of  the  United  States  courts,  and  collect 
ibe  internal  revenue.    In  all  cases  the  troops  fulfilled  the  duty  on  which 
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they  were  sent.  Soon  after  assuming  command  of  the  division  I  made 
an  inspection  of  all  the  posts  in  this  department,  and  in  the  interests  of 
discipline,  military  instruction,  and  economy,  abandoned  such  of  them 
as  the  nature  of  the  public  service  permitted,  and  concentrated  the 
troops,  as  far  as  practicable,  at  such  points  as  enabled  them  to  be  main- 
tained at  the  least  cost  and  greatest  comfort.  Fourteen  of  the  military 
posts  of  the  department  were  thus  abandoned,  at  an  annual  saving  of 
over  [$100,000  on  account  of  the  Quartermastei^'s  Department  alone. 
For  the  purpose  of  making  a  further  reduction  in  expense,  of  avoiding 
the  necessity  of  repairing  old  temporary  quarters  built  on  hired  ground, 
and  of  exchanging  an  unhealthy  for  a  healthy  post,  I  made  a  special  in- 
spection in  person  in  the  month  of  August  last  of  the  late  Mount  Ver- 
non Arsenal,  Ala.,  (now  directed  to  be  called  Mount  Yeruon  Barracks,) 
with  the  view  of  preparing  economical  and  judicious  estimates  of  altera- 
tions necessary  to  convert,  at  an  early  day,  bare  workshops  into  quar- 
ters, and  an  arsenal  into  barracks,  that  I  might  send  there  the  troops 
now  at  Mobile.  1  trust  the  War  Department  may  soon  be  able  to  sanc- 
tion the  estimates  for  these  alterations,  and  grant  authority  for  sending 
in  estimates  for  a  hospital.  The  place  (I  cannot  yet  say  the  barracks) 
at  Mount  Vernon  is  now  occupied  by  the  garrison  from  Mobile,  it  hav- 
ing sought  refuge  there  from  the  yellow  fever  now  afflicting  the  South. 
The  late  Charleston  Arsenal,  hereafter  to  be  called  Charleston  Barracks, 
is  now  occupied  by  a  single  company.  I  propose  soon  to  inspect  the 
post  with  the  view  of  submitting  estimates  for  such  alterations  as  will 
enable  me  to  place  there  two,  or  at  least  one  more  company,  and  thus 
further  reduce  the  sum  we  are  now  iiaying  for  hire  of  quarters. 

The  deputy  quartermaster-general  attached  to  this  department  (whose 
report  is  herewith)  states  the  United  States  to  be  indebted  through  the 
Quartermaster's  Department,  in  the  Department  of  the  South,  for  the 
fiscal  year  ending  June  30, 1873,  as  follows : 

Incidental  expenses $12,529  2'J 

Barracks  and  quarters 11,  ly?  10 

23, 726  45 

He  further  states  that  as  this  amount  was  not  for  material  furnished, 
but  for  personal  services,  it  is  the  decision  of  the  War  Department  that 
the  creditors  cannot  be  paid  from  the  appropriations  for  this  year,  and 
must  now  look  to  Congress  for  relief. 

The  sum  of  $12,529.29,  for  what  is  known  as  "  incidental  expenses,^  is 
made  up  of  small  sums  due  to,  mostly,  poor  people;  $4,471.49  being  to 
clerks  authorized  by  the  War  Department ;  $683  to  colored  scavengers 
at  five  diiierent  posts;  $1,881  to  blacksmiths  for  shoeing  the  artillery, 
cavalry,  and  quartermasters'  horses  at  eighteen  different  posts ;  $4,190 
to  soldiers  at  twenty-three  posts  for  extra  duty,  pay  allowed  by  law 
when  on  constant  hard  labor  for  more  than  ten  days;  $1,320  to  persons 
at  twelve  posts  for  rewards,  allowed  by  law,  for  apprehension  of  de- 
serters. 

The  sum  of  $11,197.16  is  mostly  due  for  rent  of  buildings  and  grounds 
for  barracks  and  quarters  at  twelve  different  posts — those  still  occu- 
pied— it  having  been  thought  best  to  pay  in  full  at  those  which  I  caused 
to  be  abandoned.  I  am  safe  in  saying  that  everything  has  been  done 
to  insure  as  little  liability  under  these  heads  as  possible ;  that,  in  fact, 
it  would  have  been  much  greater  but  for  the  reduction  I  have  made  in 
the  number  of  posts.  1  am  assured,  and  believe,  that  the  various  post 
assistant  and  acting  assistant  quartermasters  have  been  prompt  in  send- 
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ing  in  their  estimates,  and  that  these  have  been  by  the  deputy  quarter- 
master-general promptly  sent  to  the  Quartermaster-GreneraPs  Office. 

I  hare  no  question,  also,  that  the  funds  were  remitted  to  the  extent 
the  appropriation  permitted^  and  were  distributed  as  soon  as  possible. 
I  only  dwell  on  this  subject  because  of  the  hardship  I  know  it  has 
caused  many  deserving  people,  and  of  the  discredit  it  has  brought  on 
the  service,  and  to  show  that  the  indebtedness  is  not  due  to  any  want 
of  vigilance  or  fault  on  my  part,  or  of  those  under  me. 

I  send  herewith  the  reports  of  the  chiefs  of  the  several  staff  depart- 
meDts  at  department  headquarters  of  the  operations  under  their  charge 
dnring  the  i>art  year. 

DEPARTMENT  OF  THE  GULF. 

I  submit  herewith  the  report  of  Col.  W.  H.  Emory,  commanding  the 
department,  for  an  account  of  the  movement  of  troops  and  the  state  of 
the  service  in  his  command. 

The  duty  devolving  on  the  officers  and  men  and  their  commander  in 
this  department  during  the  past  year  has  been  of  the  most  delicate, 
important,  and  frequently  embarrassing  kind,  and  it  gives  me  pleasure 
to  state  that  it  has  been  discharged  with  tact,  fidelity,  and,  in  all  cases, 
with  effect- 

I  have  the  honor  to  be,  very  respectfully,  your  most  obedient  servant, 

IRWIN  Mcdowell, 

Maj.  Gen,  Commanding  Division  of  the  South. 
The  Assistant  Adjutant-General,, 

Headquarters  of  the  Army^  Washington^  D.  C. 


KEPORT  OF  MAJ.  GEN.  J.  M.  SCHOFIELD. 

Headquarters  Military  Division  of  the  Pacific, 

San  Francisco^  CaLj  November  3, 1873. 

8m :  1  have  the  honor  to  submit  to  the  General  of  the  Army  the  in- 
dosed  reports  of  operations  in  this  military  division  during  the  past 
year. 

The  Division  of  the  Paoific  embraces  the  three  Departments  of  Ar- 
izona, California,  and  the  Columbia. 

The  Department  of  Arizona,  commanded  by  Bvt.  Maj.  Gen.  George 
Crook,  lieutenant-colonel  Twenty-third  Infantry,  since  appointed  briga- 
dier general,  has  been  the  theater  of  active  operations  against  hostile 
Indians — operations  characterized  by  consummate  skill  displayed  in  the 
plans  of  the  departmental  commander,  and  by  gallantry  and  untiring 
energy  of  the  officers  and  men  engaged.  With  few  exceptions  the 
lately-hostile  Apaches  have  been  forced  to  submit  to  authority,  and  are 
now  living  quietly  upon  the  reservations  assigned  them. 

Since  the  close  of  General  Crook's  campaign  it  has  been  found  possi- 
ble to  diminish  somewhat  the  cavalry  force  in  that  department,  which 
had  been  increased  to  insure  his  success. 

Increased  development  and  security  have  diminished  the  cost  of  sup- 
plies for  the  troops. 

The  military  telegraph  to  Prescottand  Tucson,  now  nearly  completed, 
heside  its  great  military  advantages,  wilL  facilitate  commercial  business 
and  promote  further  development  of  the  Territory. 
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The  condition  of  Arizona  is  more  hopeful  than  at  any  former  period, 
and  great  credit  is  due  for  this  improvement  to  the  department  com- 
mander and  his  subordinates. 

I  respectfully  refer  to  General  Crook's  report  and  the  accompanying 
documents  for  full  and  detailed  information  upon  all  matters  connected 
with  his  command. 

The  Department  of  the  Columbia  has  been  the  scene  of  a  conflict  more 
remarkable  in  some  respects  than  any  before  known  in  American  his- 
tory. All  the  details  of  the  Modoc  war  are  so  fully  known  to  the  Gov- 
ermnent  and  to  the  public,  through  reports  heretofore  made,  that  it 
would  be  superfluous  to  repeat  them  here. 

The  Department  of  the  Columbia  is  now  commanded  by  Bvt.  Maj. 
Gen.  Jefl'erson  C.  Davis,  colonel  Twenty-third  Infantry',  who  succeeded 
to  that  command  upon  the  death  of  the  lamented  General  Canby. 

General  Davis's  annual  report  has  not  yet  been  received  at  these 
headquarters. 

The  Department  of  California,  under  my  immediate  command,  has 
enjoyed  uninterrupted  peace  during  the  past  year.  Nearly  all  the 
troops,  including  the  artillery,  were  engaged  in  the  campaign  against 
the  Modocs,  and  some  of  them  have  since  been  employ  ed  in  guarding 
the  prisoners  and  in  conducting  them  to  their  destination  in  the  De- 
partment of  the  Platte. 

The  inclosure  marked  A  gives  the  strength  and  distribution  of  the 
troops  serving  in  the  department. 

The  reports  of  the  chiefs  of  staff  departments,  also  inclosed,  show  the 
details  of  transactions  in  their  separate  departments. 

Some  changes  in  the  stations  of  troops,  rendered  expedient  by  the 
progress  of  events,  will  hereafter  be  made  the  subject  of  special  report, 
accompanied  by  estimates  of  the  expenditures  necessary  to  accomplish 
them. 

Very  respectfully,  your  obedient  servant,  • 

J.  M.  SCnOFIELD, 

Majar-OeneraL 

The  Assistant  Adjutant-General, 

Headquarters  of  the  Anny,  ^Va8hington,  1).  C. 


REPORT  OF  MAJ.  GEN.  W.  S.  HANCOCK. 

Headquarters  Military  Division  of  the  Atlantic, 

New  York  City,  September  30, 1873. 

Sir  :  I  have  the  honor  to  submit  for  the  information  of  the  General 
of  the  Army  my  annual  report  for  the  division. 

I  was  assigned  to  that  command  and  to  that  of  the  Department  of 
the  East  by  General  Order  No.  100,  Headquarters  of  the  Army,  Novem- 
ber 25, 1872,  and  pursuant  to  these  orders  assumed  command  December 
16, 1872. 

General  Order  No.  105,  Headquarters  of  the  Army,  Adjutant-General's 
Office,  December  7, 1872,  transferred  the  headquarters  of  this  division 
from  Philadelphia,  Pa.,  to  New  York  City. 

The  organization  of  the  division  has  not  been  changed  since  date  of 
last  annual  report.  Its  aggregate  in  troops  at  date  of  last  returns  was 
as  follows : 

Department  of  the  East,  178  officers;  enlisted  men,  1,531;  Depart- 
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raeDt  of  the  Lakes,  78  officers ;   enlisted  men,  G03 ;  total,  256  officers, 
2,134  enlisted  men. 

I  refer  to  my  inclosed  report,  as  commander  of  the  Department  of  the 
East,  for  a  detailed  statement  of  operations  in  that  command  during 
the  past  year,  and  also  refer  for  a  similar  purpose  to  inclosed  annual  re- 
port of  the  commander  of  the  Department  of  the  Lakes. 

The  attention  of  the  General  of  the  Army  is  respectfully  invited  to 
the  remarks  and  recommendations  contained  in  the  concluding  portion 
of  my  report,  as  commander  of  the  Department  of  the  East,  relative  to 
the  urgent  necessity  for  a  military  prison  in  that  command,  and  which 
might  serve  as  well  for  Department  of  the  Lakes,  and  concerning  the 
erection  of  some  new  buildings  at  certain  posts  in  New  York  Harbor. 

Having  receutly  visited  and  inspected  all  the  posts  in  the  Department 
of  the  Lakes,  I  am  able  to  concur  in  the  remarks  and  recommendations 
of  the  commanding  general  of  that  departn^ent. 

In  reference  to  the  reservation  at  Fort  Gratiot,  I  may  add,  in  addition 
to  my  approval  of  the  views  expressed  in  his  report,  that  I  think  it  un- 
fortanate  that  the  ground  between  the  fort  and  the  inlet  of  the  straits 
should  have  been  ceded  by  Congress,  and  that  with  all  the  guards  that 
may  be  thrown  around  the  deed  of  cession,  I  believe,  for  military  pur- 
poses, the  value  of  the  reservation  has  been  much  impaired.  I  think, 
also,  it  would  be  better  that  the  part  of  the  light-house  reservation  au- 
thorized to  be  sold  should  be  reserved  for  military  purposes,  as  since 
the  obstruction  of  the  old  reservation  caused  by  the  grant  to  the  rail- 
road company,  I  am  not  sure  that  it  might  not  be  as  well  to  make  that 
the  defensive  point  instead  of  the  present  position. 

I  submit  herewith  a  list  of  the  military  reservations  in  this  division, 
showing  when  and  how  the  land  was  secured  to  the  Government,  and 
how  occupied  at  this  date. 

Fort  Mackinac  is  an  excellent  place  for  the  cantonment  of  troops  in- 
tended for  service  on  the  upper  lakes.  It  has  no  other  importance  at 
this  date,  as  it  cannot  be  made  to  protect  the  straits  on  which  it  is  situ- 
ated. 

Plattsburg  Barracks  may  also  be  used  for  the  quartering  of  troops, 
but  can  serve  no  other  military  purx>ose  not  provided  for  by  Fort  Mont- 
gomery. 

Carlisle  is  only  important  as  a  cantonment. 

David's  Island  might  advantageously  be  made  a  cantonment  for  the 
troops  intended  to  occupy  the  forts  in  the  East  Eiver,  when  completed. 

As  all  of  the  reservations  named  in  the  accompanying  list,  save  Fort 
Wilkins,  Copper  Harbor,  Lake  Superior,  (now  abandoned^  and  not 
important  to  the  military  service,)  are  deemed  to  be  useful,  it  would  in 
my  judgment  be  better  to  retain  all,  with  that  exception. 

I  inclose  herewith  reports  of  the  chiefs  of  the  several  staff  corps  at 
these  headquarters. 

The  assistant  inspector-general,  having  been  absent  for  some  time  on 
a  tour  of  inspection,  has  not  been  able  to  furnish  his  annual  report.  It 
will  be  transmitted  to  your  office  as  soon  as  practicable  after  his  return 
to  these  headquarters. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

WINF'D  S.  HANCOOK, 
Maj»  Oen,^  TJ,  S.  A.^  Commanding, 
The  Assistant  Adjutant-Geneeal, 

Headquarters  of  the  Army,  Washinjton,  D.  C. 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


REPORT     OF    THE    ADJUTANT-GENERAL, 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


RETORT 

OF 

THE   ADJUTAxXT-GENERAL, 


Memorandum  of  aymual  returns. 

I.  Table  sho-wiufr  tbe  " orgaDization  of  the  regular  Arm3\"  marked 

-.  Geoeral  return  or  exhibit  of  the  actual  strength  of  the  regular  Ai 

marked  B. 

*^.  Statement  of  the  "position  and  distribution  of  troops/^  as  follow 

AliJitary  Division  of  the  Missouri,  comprehending  the  Departmi 

of  the  3Iissouri,  the  Platte,  Dakota,  and  Texas,  marked  0. 
JiliUtary  Division  of  the  Atlantic,  comprehending  the  Departm 
of  tbe  £ast  and  the  Lakes,  marked  D. 
Jljlitary  Division  of  the  Pacific,  comprehending  the  Departmi 
of  California,  the  Columbii,  and  Arizona,  marked  E. 
yiilitary  Division  of  the  South,  comprehending  the  Departmi 
of  tZie  South  and  the  Gulf,  marked  F. 
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C. — Position  and  diairihution  of  troops  in  the  Military  Division  of  the  Missouri 

returns  on  file  in  i 


POSTS. 


SITUATIONS. 


COMMANDING 
OFFICER& 


GJLRUISONS. 


Regimeutfl. 


DEPARTMENT  OF  TII£ 


Headquarterfl 

District  of  N.Mex. 

Fort    Bayard,    N. 

Mox. 
Fort  Craig,  N.  Hex. 

Fork    McRae,   N. 

Mex. 
Fort  Selden,  N.  Mex 

Fort    Stanton,   JS, 

Mex. 
Fort  Tulerosa,  N. 

Mox. 
Fort  Union,  N.  Mex 

Fort  Wingate,  N. 

Mex. 
Fort  Garland,  Colo 

Fort  Lyon,  Colo 

Camp  Supply  Ind.  T 

Fort  Dodge,  Sana.. 

FortHaya,  Kana.. 

Fort  Lamed,  Kana 

Fort  Learen  worth, 

Kan8. 
Fort  Wallace,  Kana 

Summer  Camp . . 


Fort  Leavenworth,  Kans 

Headquarters  Santa  F6, 
N.  Mox. 
Near  Pinos  Altos 


On  the  Rio  Grande 

35  miles  south  of  Fort 

Craig. 
On  the  Rio  Grande 


On  the  Rio  Boniata,  9 
miles  from  Placita. 

114  miles  west  of  Fort 
Craig. 

5  miles  from  the  Rio  Moro 

At  the  headquarters  of 

the  Rio  Puerco. 
On  Utah  Creek,  150  miles 
from  Kit  Carson. 
52  miles  from  Kit  Carson 

Near  junction  of  Wolf 
and  Beaver  Creeks. 

96  miles  southwest  of 
Hays  City. 

Near  Hays  City,  on  K  P. 
R.R. 

50  miles  from  Hays  City 

3  miles  above  Leaven- 
worth City. 

3  miles  from  Wallace 
Station,  on  K.  P.  R.  R, 

Near  Fort  Hays,  Kans. . 


Total. 


DETABTMKNT  OF  THE 
PLATTE. 


Headquarters 

Omaha    Barracks, 

Nebr. 
Sidney    Barracks, 

Nebr. 
Fort     MoPherson, 

Nebr. 
Fort  D.  A.  Russell, 

Wyo. 
Fort  Sanders,  Wyo. 


Fort   Fred.  Steele, 

Wvo. 
Fort  Bridger.Wyo. 


Omaha,  Nebr 

4  miles  above   Omaha 

City. 
Near  Sidney  Station,  on 

U.  P.  R  R 
6  miles  south  of  McPhor- 

Ron  Station. 
On  the  Une  of  U.  P.  R  R 

do 


.do. 


10  miles  south  of  Carter's 
Station,  on  U.  P.  RIL 


Brig.  Gen.  John]  Pope. . . 
Col.  J.  I.  Gregg,  8th  Cav. 

Maj.  W.  R.  Price,  8th 

Cav. 
Capt  J.  H.  Stewart,  15th 

Inf. 
Capt.  S.  R  M.  Young, 

8th  Cav. 
Capt.  R  W.  Whittemoro, 

15th  Inf. 
Capt.  Chambers  McKlb- 

bin,  15th  luf. 
Capt.  George  Shorkley, 

15th  luf. 
Mnj.   A.  J.   Alexander, 

8th  Cav. 
Capt.  J.  P.  Brown,  15th 

Inf. 
Capt.    Horace    Jowett, 

15th  Inf. 
Ma,].  James  Biddle,  6th 

Cav. 
Lieut.  Col.  J.  R  Brooke, 

3d  Inf. 
Mi^.RL  Dodge.  3d  Inf, 

Col.  De  L.  Floyd  Jones, 

3d  Inf. 
Cai)t.  Simon  Snyder,  5th 

Inf. 
Capt.  D.  H.  Brotherton, 

5th  Inf. 
Capt.  L.  T.  Morris,  3d 

Inf. 
Col.   James  Oakes,  6th 

Cav. 


Division  sta 


Department 

staff. 
District  staf 

8th  Cav.  an< 

15th  Ijif. 
15th  Inf.... 

ethCav.... 


3  8th  Cav.  an( 
I    15th  inf. 

2'. ...do 

I 

2  15th  Inf.... 

4i  8th  Cav.  and 

I    15th  Inf. 

3'... .do...... 

2'. ...do 


3  6th  Cav.  and 
i    3d  Inf. 
6th  Cav.   3(1 
and  5th  Inf 


2  3d  Inf. 


5th  Inf . 


3d  and  5tb 

Inf. 
6th  Cav.  and 

3d  Inf. 
6th  Cav 


Brig.  Gen.  E.  0.  C.  Ord. . 

Col.  J.  H.  King,  9th  Inf. 

Lieut.  Col.  G.  A.  Wood- 

wartl,  14th  Inf. 
Col.  J.  J.  Reynolds,  3d 

Col.  J.  y.  Bomford,  8th 

Inf. 
Col.  I.  N.  Palmer,  2d  Cav. 


Col.  P.  R  Be  Trobriand, 

13th  Inf. 
Col.  F.F.FUnt.4thInf. 


Department 

staff. 
2d  Cav.,  4th 

and  9th  lui 
3d  Cav.  and 

14th  Inf. 
3d  Cav 

3d  Cav.,  4th, 

and  8th  Int 
2d    and    3il 

Cav.,aud4t] 

Inf. 
2d  Cav.,  9th 

aminthln) 
4th  luf 


I 
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hjf  I^emienant-Creneral  F.  H,  Sheridan,  headquartera  Chicago,  Illinois,  taken  from  the  latest 
irtmiarai^s  Office,  1873. 
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C. — Position  and  distriluim  of  troops  i«  ik 


PCSTS. 


SITUATIONS. 


COMMAXDTXG 
OFFICERS. 


=  '   Re-'imenta.  '  *  2 


I  B 


DEPART5IENT  OF  TUK 

Platte— Cout'd. 

Fort  Laramie, Wyo. 

Fort     Fetterman, 

Wyo. 
Camp  Brown,  Wyo. 

Camp  Stambaugh, 

Wyo. 
Camp  Donglaa,Utah 


Beaver,  Utah 

Camp  on  Laramio 

River,  Wyo. 
Cheyenne    Depot, 

TCyo. 


Total. 


eo  miles  north  of  Cliey- 

enn«,  on  U.  P.  R.  R. 
170  niilea  from  Cheyenne, 

on  U.  P.  R IL 
13*f  miles  from  Bryan,  on 

U.P.R.R, 
67  miles  from  Point  of 

Rocks,  on  U.  P.  R.  R. 
3  miles  east  of  Salt  Lake 

City. 


15  miles  fh)m  Fort  Lara- 
mie. 
At  Cheyenne 


DEPART3IKST  OF 
DAKOTA. 


Headquarters 

Fort  Snelling,  Minn. 
Saint  Paal,  Minn... 
Fort  Ripley,  Minn. 

Fort  A1>crcrombie, 

Dak. 
Fort    Wadsworth, 

Dak. 
Fort  Totten,  Dak.. 

Fort  Pembina,  Dak, 

Fort  Randall,  Dak  . 

Fort  Solly, Dak.... 


Fort  Rice,  Dak. . 
Fort  Stevenson,Dak 
Fort  Baford,  Dak.. 

Fort  Seward,  Dak.. 
Fort  A.LifiColn,Dak 
Camp  Hanoock.Dak! 
Fort  Shaw,  Mont. . . 
Fort  Ellis,  Mont . . . 


Saint  Paul,  Minn 

5  miles  below  Saint  Panl 


47  miles  north  of  Sank 

Raoids. 
12  miles  north  of  Breck- 

enrid^e. 
On  Kettle  Lake 


On   sontheantem  shore 

of  Devil's  Lake. 
On   Red   River  of  the 

North. 
On  Missouri  River,  146 

miles   above    Sionx 

City,  Iowa. 
On  Missouri  River,  318 

miles  above    Sioux 

City,  Iowa. 
On  Missouri  River,  50 

miles  below  Edwintou. 
On  Missouri  River.  125 

miles  above  Fort  Rice. 
On  Missouri  River,  300 

miles  above  Fort  Ste- 
venson. 
At  crossing  of  OTames 

River  by  X.  P.  R.  R. 
At  crossing  of  Missouri 

RiverbyN.P.  R.R. 
At  Edwinton 


80  miles  north  of  Helena 
3  miles  from  Bozeman. . . 


Col.  J.  E.  Smith,  14th  Inf. 

Lient.Col.Cuvier  Grover, 

3d  Cav. 
Ist  Lieut.  J.  B.  Guthrie, 

13th  Inf. 
Lieut.  Col.  A.  G.  Brack- 

ett,  2d  Cav. 
Lieut.  Col.  H.  A.  Morrow, 

13th  Inf. 
Lieut.Col.J.D.Wilkin8, 

rith  Inf. 
Cspt.  G.  V.  Henry,  3d 

Cav. 
Capt.  T.  B.  Bnrrowes,  9tL 

Inf. 


Brig.  Gen.  A.  11.  Terry  . . 

Col.  George  Sykes,  90th 

Inf. 
Col.  S.D.Sturgis,  7th  Cav. 

Capt  W.  8.  McCaskey, 

2Uth  Inf. 
Capt.  J.  H.  Patterson, 

20th  Inf. 
M^.  J.  E.  Yard,  20th  Inf 

Lieut  Col.  L.  C.  Hunt, 

20th  Inf. 
Capt   Lovd    Whcaton, 

20th  lilt 
Capt  C.  A.  Webb,  22d 

Capt  J.B.  Irvine,  22d  Inf. 


Col.  T.  L.  Crittenden, 
17th  Inf. 

Lieut  Col.  Danirl  Hus- 
ton Jr.,  6th  Inf. 

Col.  \V.  B.  Hazen,  6th 
Inf. 

Capt  J.  C.  Bates,  20th 
Inf. 
Lieut  Col.  W.  P.  Carlin, 

17th  Inf. 
Capt  C.  E.  Clark,  17th 

Inf. 
Lieut  Col.  C.C.Gilbert, 

7th  Inf. 
Mi^j.  N.  B.  Swcitacr,  2d 

Cav. 


\Z  S  <  < 


7  2d  Cav.  and,..l.. 
I    14th  Inf.      I    I 
5,  3d  Cav.  and   .-i- 
Hihlnf.      I    , 
113th  Inf. 


2  2d  Cav.  and 
13th  Inf. 
....do 


'    1 


8th  Inf 

1    ■     ■ 

1 

3d  Cav ' 

1     ' 
ath  Inf Ll-.l. 

1  '  \ 
iii..r 

1 1 ' 

i    1 

Department '  1  - . 
staff.            I     I     1 
20th  Inf -.1 

H'dq'ra  7tb  I--,-. 

Cav.             I     , 
30th  Inf \ 


l'..-.do ..! 

l...ao '..' 


...do  ... 
...do  ... 
22dlnf. 


..-.do 


17th  Inf. . 
6th  Inf... 
...do 

20tli  Inf. 


J. 

6th  Inf ' 

I 

17th  Inf 

7th  Inf ' 

Sd  Cav.   nnd 
Tth  Int. 
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REPORT    OF    THE    SECRETARY    OP   WAR. 

C. — Position  and  distribution  of  trooi)i  in  tk 


POSTS. 


Department  of  Da 
KOTA— Coutd. 

Fort  Benton,  Mont. 

Camp  Baker,  Mont 

Lower  BrQl6  agen- 
cy, Dak. 

Cheyenne  agency, 
Dak. 

Grand  River  agen- 
cy, Dak. 

In  the  field 


SITUATIONS. 


Do., 


Total. 


DEPARTMEXT  OF 
TEXAS. 


UeadqnarterB 

Fort  Bliss,  Tex  .... 
Fort  Clark.  Tex.... 

Fort  Concho,  Tex.. 

Fort  Davis,  Tex.... 

Fort  Duncan,  Tex. . 

Fort  Griffin,  Tex... 

Fort  McIntoBh,Tex. 

FortMcKaTett,Tex, 

Fort  Quitman,  Tex. 

Fort    Hicbardson, 

Tex. 
Fort  Stockton,  Tex 

Kinggold  Barracks, 

Tex. 
Anstin,  Tex 


On  Misfwuri  River,  14.3 
miles  north  of  Helena. 

18  miles  iiuilheast  of 
Diamond  City. 

80  miles  above  i'ort  Ran- 
dall. 

7  miles  above  Fort  Sully . 

90  miles  above  Fort  Sully 

On  Yellowstone  expedi- 
tion. 

Escort  to  northern 
boundary-  survey. 


COMMAXDIXG 
•  OFFICERS. 


San  Antonio,  Tex . . . 
Near  Franklin,  Tex. 


On  Las  Moras  River,  126 
miles  west  of  San  An- 
tonio. 

At  Junction  of  the  Main 
and  North  Conchoe. 

On  the  Limpia  River, 
466  miles  northwest  of 
San  Antonio. 

At  Eagle  Pass,  on  the 
Rio  Grande. 

At  Maxwell's  Ranch 

At  Loredo 


On  San  Saba  River,  2 
miles  from  it«  sonrce. 

On  the  Rio  Grande,  80 
miles  below  Franklin. 

At  Jacksboro' 


At  Comanche  Springs. . . 
At  Rio  Grande  City 


Near  junction  of  Neosho 
and  Arkansas  Rivers. 

At  jtmotion  of  Medicine 
Bluff  and  Cache  Creeks. 

At  Brownsville 


Fort  Gibson,  Ind.  T. 
Fort  Sill,  Ind.T.... 
Fort  Brown,  Tex... 

Total 

Grand  total  Military  DiviBion  of  the  Missouri 


Capt  T.  S.  Kirtland,  7th 

luf. 
Capt.H.  B.  Freeman,  7th 

Capt.  Joseph  Bush,  22d 

Iiif. 
CaptCarlisloBoyd,  17th 

luf. 
Capt  Edward   Collins,* 

17th  Inf. 
Col.  D.  S.  Stanley,  22d 

Inf. 

Mj^.  M.  A.Reno,  7th  Cav. 


GARRISONS. 


%\ 


Regiments.  ^ir,s.  j;  =, 


Brig.  Gen.  C.  C.  Augur.. 

Capt  F.  M.  Coxe,  25th 

Inf. 
Col.  R.  S.  Mackenzie,  4th 

Cav. 

Lieut  Col.  Wesley  Mer- 
ritt,  9th  Cav. 

M(U.  Z.  R.  BUss,  25th  Inf 


Lieut.  Col.W.  R.  Shafter, 

24th  Inf. 
Lieut  CoL  G.  P.  Buell, 

11th  Inf. 
Capt  C.  C.  Hood,  24th 

Luf. 
CoL  K.  B.  Clitz,  10th  Inf. 

Capt.  Charles  Bcntzoni, 

25th  Inf. 
CoL  W.  H.  Wood,  nth 

Inf. 
Capt.  E.  G.  Bush,  10th 

Inf. 
Col.  Edward  Hatch,  9th 

Cav. 
Capt  E.  E.  Sellers,  10th 

Inf. 
Lieut.  CoL  T.  H.  Neill, 

6th  Cav. 
Lieut  Col.  J.  W.David. 

son.  10th  Cav. 
Mj^.H.C.  Merriam,24th 

Inf. 


78 


:z<<:^ 

1 
1 

7th  Inf          ! 

1 1 ' 

....do '.. 

;i 

22dlnf '  . 

1 ' 

17th  Inf '.. 

1 

— *> r- 

7th  Cav    6  R  I 

....... 

y,  17,  &  22d  , 

Inf.             1 

7th  Cav.  and  1 

1 

20th  Inf.     1 

1  1  ■. 

!  ii--!  :j1  » 


Department  ,  1 

staff.  I 

25th  Inf L. 


..I  3!  I 


4th  Cav.,  10th, . 
and  25th  Inf. 

9th  and  10th  ;. 

Cav.     and 

nth  Inf. 
9th  Cav.  and   . 

25th  Inf. 

4th  Cav.  and 

24th  Inf. 
10th  Cav.  and 

nth  Inf. 
24th  Inf... 


9th  Cav.  and 

10th  Inf. 
25th  Inf 


10th  Cav.  and, . 

nth  In£ 

9thCav.,10thl. 

and  25th  Inf.  j 

9tb  Cav.  and  I . 

24th  Inf.      j 

10th  Inf I. 


6th  Cav.  and   . . 

5th  Inf.        I 
10thCav.,llth,.. 
and  25th  Inf ' 
24th  luf I.. 


Adjutant-General's  Office, 

Washington,  D.  C,  Odohtr  10, 1^73. 
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REPORT   OF    THE    SECRETARY   OF   WAR, 


D. — Position  and  distribution  of  troops  in  the  Military  Division  of  the  Atlantic,  co 

returns  on  file  in  the  - 


POSTS. 


SITUATIONS. 


COMMANDING 
OFFICERS. 


DEI'AIITIIEXTOF  THE 
EA8T. 

IleadquarterB 

Fort  Hamilton,  N. 

Y. 
Fort    Wadaworth, 

N.Y. 
Fort  Wood, N.Y... 


David's  lal'd,  New 
York. 

riattsbareh  Bar- 
racks, New  York. 

F't  Trumbull,  Conn 

Fort  Warren,  Mass. 

Fort  Independence, 

Masa. 
Fort  Preble,  Me.... 

Fort  SoUiran,  Me.. 

Fort  Adams,  R.  I... 
Fort  McUeury,  Md. 

FortFoote,Md.... 
Fort  Monroe,  Va. . . 


Total. 


DEI'ABTMENT  OF  THE 
LAKES. 


Headquarters 

Fort  Wayne,  Mich. 
Fort  GraUot,  Mich. 

Fort  Brady,  Mich.. 

F't  Mackinac,  Mich 

Fort  Porter, N.Y.. 

Fort  Niagara,  N.Y. 

Fort  Ontario,  N.  Y. 
Madison  Barracks, 
N.Y. 


New  York  Citj,  N.Y... 

In  New  York  Harbor, 

N.Y. 
do 


do 

do 

At  Plattaburgh, N.  Y  ... 
At  New  London,  Conn.. 
In  Boston  Harbor,  Mass. 
do 


On  Spring  Point,  Cape 

Elizabeth,  Me. 
At  Eastport,  Me 


iwportHi 
ilumore, 


Md. 


At  Ball 


On  Potomac  Rirer,  8 
miles  below  Washing- 
ton City,  D.  C. 

At  Old  ^oiut  Comfort, 
Va. 


I  Ma.1.  Gen.  W.  S.  Han- 

i      c«ck. 

'  CoL  G.  W.  Getty,  3d  Art 

>  MiM.  n.  G.  Gibson,  3d 
I      Art. 

I  Capt  Erskine  Gittings. 
I      3(1  Art. 

1  Mivj.  K.  V.  W.  Howard, 
3d  Art 
Capti.   Kichard  Arnold, 

5th  Art 
Lieut  CoL  F.  T.  Dent, 

."Sth  Art 
Capt  J.  B.  Bawles,  5th 

Art 
MiU-  Williatn  Hays,  5th 

Art. 
Mi\j.  Truman  Seymour, 

5th  Art 
Capt  £.  C.  Bainbridge, 

5th  Art 
CoL  H.  J.  Hunt  5th  Art 
Lieut  Col.  W.  H.  French, 

2d  Art 
First  Lieat  J.  £.  East- 
man, 3d  Art 

CoL  W.  F.  Barry,  ad  Art 


Detroit,  Mich 

Three  miles  below  De- 
troit, Mich. 

On  the  Saint  Clair  Elver, 
near  outlet  of  Lake 
Huron.  Mich. 

At  Sault  Ste.  Marie, 
Mich. 

On  Michiliroaokinao  Isl- 
and, Mich. 

At  Buffalo,  N.Y 

At  Youngstown,  N.  Y. . . 

AtOawego,N.Y 

Saokett's  Harbor,  N.  Y. . 


Brig.  Gen.  P.  St  George 

Cooke. 
lAenU  CoL   P.  Lugen- 

beel,  Ist  Inf. 
Capt  X.  N.  Xolman,  Ist 

lot 

Capt  Kinaie  Bates,  Ist 

Infc 
Capt.  Leslie  Smith,  1st 

Int 
Capt  I.  D.  De  Bussy, 

Ist  Inf. 
First     Lieut      James 

O'Hara,  3d  Art 
Capt  K.  N.  Scott  3d  Art. 
Lieut  Col.  R.  B.  Ayrea, 

3d  Art 


Total 

Grand  total  Military  Division  of  the  AUanUc. 


GARRISON'S. 


3  I 


Dl^ia'n  staff.    1 


Department 
staff. 
4   3dArt 


l!....do 

l'....do 

a'. ...do 

1   5th  Art 


....do.. 
....do  .. 
— do  . . 
....do.. 
1  ....do.. 


4. ...do  .. 
3  3d  Art. 


.do. 


Ist,  ad,  3d,    ..'. 
4th,  &  5th  I    I 
Art  I 


Department 
suff.         , 
1st  Inf I 


.do 


....do.... 

do 

....do.... 
3d  Art.... 


l|....do |..'. 

3.  3d  Art,  sua  .  |. 
I      1st  Inf. 


13'. 
7l  . 


Adjutant-Gbnsral's  Office,  Wmskington^  D,  C,  October  10, 1873. 

Digitized  by  VjOOQ IC 


ADJUTANT-GENERAL. 


65 


hf  Major-Gtweral  W.  S.  Hancock,  headquarters  New  York  City,  N  F.,  taken  from  th^  latest 
GtnenTB  Office,  1873. 
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REPORT   OF   THE    SECRETARY    OF   WAR, 


S. — PoniUon  and  distribution  of  troops  in  the  Military  Diri&ion  of  Ihs  Pacific,  a 

returns  on  fik 


POSTS. 


SITUATIONS. 


COMMANDING 
OFFICERS. 


Begimonta. 


DEFARTMRNT  OF  CAL- 
IFOKNIA. 


Headquarters. 


San  Franciaoo,  Cal. 


Aloatraz  Island.  Cal. 

Angel  Island,  Cal . . 

Benioia  Barracks, 

Cal. 
Camp  Bidwell,  Cal . 

Camp  Gaston,  Cal. . 

Camp     Independ- 

enoejCal. 
Camp  WrigH  Cal.. 

Point  San  Joa6,  Cal. 

Presidio,  Cal 

Camp  Halleck,  Nev. 


Camp    MoDermit, 
Nev. 

Port  Hall,  Idaho  . . 


In  San  Francisco  Harbor 

do 

AtBenicia 


At  north  end  of  Surprise 

Valley. 
Near  Junction  of  Trinity 

and  Klamath  Rivers. 
In  Owen's  Rirer  VaUey. 


In  Bound  Valley 

In  San  Francisco  Harbor 


Total. 


13  miles  south  of  Halleck 
station,  on  Central  Pa- 
cifio  Railroad. 

80  miles  north  of  Winne- 
mncca,  on  Central  Pa- 
ciac  Railrt/ad. 

140  miles  north  of  Co* 
rinne,  Utah,  on  the 
Union  Pacific  Railroad. 


MiO-  C^en.  J.  M.  Schofield 


Mi^f.  C.  H  Morgan,  4th 

Art. 
MiO.  H.  RMizner.mh 

Col.  A.  C.  Gillem,  let 

Car. 
Capt  R.  F.  Bernard,  1st 

Cav. 
Lt.  CoL  A.  D.  Nelson, 

12th  Inf. 
Cant.  A.  B.  MacGowan. 

12th  Inf 
Capt.  E.  C.  WoodruiT, 

13th  Inf. 
Capt.  John  Mendonhall, 

4th  Art 
Col.  Horace  Brooks,  4th 

Art 
Capt  M.  H  Stacey,  12th 

Capt  Henry  Wagner, 
1st  Cav. 


Division  stal 

Department 

staff. 
4th  Art.... 

Headq'rs 

12th  Inf- 
IstCav.... 

IstCav 

12th  Inf , . . . 

12th  Inf.... 

13th  Inf.... 

4th  Art.... 
41  4th  Art.... 
1|  13th  Inf.... 


I 


't^f. 


11  IstCav. 


1   12lhlnf.... 


17.. 


DEPARTlfKNT  OF  TUE 
COLUMBIA. 


Headquarters... 
Camp  Harney,  Oreg 
Camp  Warner,  Oreg 
Fort  Klamath,  Oreg 
Fort  Stevens,  Oreg, 
Fort  Colvllle,  Wash. 

Fort  Vancouver, 
Wash. 

Fort  WallarWalla, 
Wash. 

San  Juan  Island, 
Wash. 

Cape  Disappoint- 
ment, Wash. 

Fort  Bois6,  Idaho  . . 

Fort  Lapwai,  Idaho. 

Sitka,  Alaska 

Total 


Portland,  Oreg 

60  miles  south  of  Ca&on 

City. 
15  miles  west  of  Warner 

Lake. 
Near  Lake  Klamath 

Near  mouth  of  Columbia 
River. 

Near  boundary  line  be- 
tween United  States 
and  British  Columbia. 

18  miles  north  of  Port- 
land Oregtm. 

In  Walla- Walla  Valley.. 


Col.J.C.Dayi8,33dInf. 
MiO-  Elmer  Otis,  1st  Car. 

1st  Lt  S.  P.  Jocelin,  21st 

Inf. 
Lt-Col.  Frank  Wheaton, 

2lBt  Inf. 
Capt  M.  P.  Miller,  4th 

Art 
Capt  Evan  Miles  21st 


X 


At  the  mouth  of  the  Co- 
lumbia River. 
Near  Bois6  City 


12  miles  from  Lewiston . . 


Col.  R.S.  Granger,  21st 

Inf. 
Mi^.  John  Green,  IstCav 

1st  Lt  J.  A.  Haughey, 

21st  Inf. 
Capt  F.  G.  Smith,  4th 

Art 
Capt  G.  M.  Downey,  21st 

Capt  G.  B.  Sanford,  1st 

Oav. 
Mi\j.  Joseph  Stewart,  4th 

Art 


Digitized  by' 


Depai-tment 

staff. 
2l8tlnf.... 

21st  Inf.... 

12tband21sl 

Inf 
4th  Art.... 

2l8tlnf.... 


21st  Inf.... 

1st  Cav.  and 

2l8t  Inf 
2l8tlnf.... 

4th  Art.... 

2lstlnf.... 

Ist  Cav.  and 

2l8t  Inf. 
4th  Art.... 
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Major-Gtneral  J.  M,  Schofieldf  headquarters  San  Francisco^  California,  taken  from  the  latest 
iant-GtMraVe  Office,  1873. 
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REPORT   OP   THE   SECRETARY   OP   WAK. 

E. — Parition  and  disU^ihuiion  of  irooi 


POSTS. 


SITUATIONS. 


COMMANDING 
OFFICERS. 


GABRISONB.  Tl 


RegimentB. 


Preeoott^  AriE 

In     White     Monntain 

country. 
43  mileH  east  of  Camp 

Hnjave. 
At  ApaohePasa 


At  the  foot  of  Mount 

Graham. 
Near  Tucaon,  Aria 


DEFABTMRKT  OF  ARI- 
ZONA. 

Headqnartera 

Camp  Apache,  Ariz. 

Camp  Beale's 

Springe,  Ariz. 
Camp  Bowie,  Ariz. . 

Camp  Grant,  Ariz. . 

Camp  Lowell,  Ariz 

Camp    McDowell, 

Ariz. 
Camp  Mojave,  Ariz. 

Camp  y  erde,  Ariz 

Fort  Whipple,  Ariz. 

Fort  Yuma, Cal.... 

New  San  Diego,  Cal, 

Total 

Grand  total  Military  Division  of  the  Pacific 


53  miles  north  of  Mari- 
copa Wells. 

Near  the  head  of  Mojave 
Valley. 

38  miles  fix)m  Prescott. . 


NearPrescott 

At  Junction  of  the  Gila 
and  Colorado  Kivers. 


Lt.-Col.  George  Crook, 

23d  Inf. 
Capt  G.  M.  Randall,  23d 

Infl 
Capt  Thomas    Byrne, 

12th  Inf. 
Cant  S.  a  Sumner,  5th 

Cav. 
Maj.  W.  B.  Royall,  5th 

Cav. 
Lt.-Col  E.  A.  Carr,  5th 

Cav. 
Capt  G.  F.  Price,  5th  Cav 

Capt  £.  F.  Thompson, 

12th  Inf 
Capt  J.  W.  Mason,  5th 

(;av. 
Capt  James  Bums,  5th 

Cav. 
Capt  Charles  Wheaton, 

23d  Inf. 
Capt  W.  E.  Dove,  12th 


Department 

stair. 
5th  Cav.  and 

23d  lot: 
12th  Inf 


5th  Cav.  and 

23d  Inf. 
5th  Cav.  and 

23d  Inf. 
5th  Cav.  and 

23d  Inf. 
5th  Cav.  and 

23d  Inf. 
12th  Inf 


5th  Cav.  and 

23d  Inf. 
5th  Cav.  and 

23«llnt 
23d  Inf 


12th  Inf. 


Adjutant-General's  Office, 

Washington,  D.  C,  October  10, 1873. 
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MiUtary  Dirmon  of  the  Pacific^  cj-c— CoDtinned. 
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REPORT   OF   THE   SECRETARY    OF   WAR, 


F.— Powfion  and  diatrihution  of  troops  in  the  Military  Division  of  the  Souiky  comn 

OH  file  in  the  . 


POSTS. 


SITUATIONS. 


COMMANDrN'G 
OFFICEKS. 


QARRISOKS.       I 


Kegimenta. 


DEPASTMEXT  OF 
THK  SOUTH. 


Headquartera . . . . 
Frankfort,  Ky  . . . 

Lebanon,  Ky 

Lancaster,  Ky  . . . 
Nashville,  Tenn.. 
Homljoldt,  Tenn . 


Chattanooga,  Tenn. 
Mobile,  Ala 


At  LoolsTille,  Ky. 


Hnntaville.Ala... 
Saint     Augustine, 

Fla. 
Fort  Pulaski,  Ga. . 


Savannah,  Ga . . . 

Atlanta,  Ga 

Fort  Macon,  N.C... 
Fort  Johnston,  N.  C. 


At  month  of  Savannah 
River. 


In  Beaufort  Harbor . 
At  Smithville 


IlaleiKh,N.C 

Charleston,  S.  C. 


Columbia,  &  C . 
Yorkville,  S.C. 
Newberry,  S.C. 


Maj.  Gen.  L  McDowell . . 

Capt.  C.  R  Layton,  16th 

Inf. 
Cnpt.  C.  E.  Morse,  16th 

Inf. 
Capt  J.  S.  Fletcher,  16th 

Inf. 
Lieut.    Col.    Jas,    Van 

Voast,  16th  Inf. 
Capt.   H.   A.   Thoaker, 

16th  Inf. 
Capt  II.  C.  Cook,  2d  Inf. 
Lieut  CoL  T.  C.  English, 

2d  Inf. 
Capt  W.  F.  Drum.  2d  Inf. 
Capt  M.  A.  Cochrane, 

2U  Inf. 
Capt  K.  T.  Frank.  1st 

Art. 
Capt  H.  W.  Closson,  1st 

Art 
MaJ.  TV.  H.  Brown,  18th 

luf. 
M^i.   H.    A.   Allen,  2d 

Art 
Capt  A.  C.  M.  Penning- 
ton, 2d  Art. 
Maj.J.C.TidlMillSdArt 
CoL  Israel  Vodges,  1st 

Art. 
Lieut  Col.  H.  M.  Bkck, 

18th  Inf. 
Capt  John  Christopher, 

IHth  Inf. 
Capt.  Jaa.  Stewart,  18th 


Di^'i8iouKtat^. 


Department 
suiff. 
16th  Inf.... 


16th  Inf.. 
l'  16th  Inf., 
2  16th  Inf.. 


16th  Inf. . 


2d  Inf.. 
2d  Inf. . 


2d  Inf. 
2d  luf. , 


2   1st  Art  . 


I 


Total.. 


Ist  Art 

2d  &  18th  luf. 

2d  Art 

2d  Art 


2d  Art 

1st  St.  2d  Art 


DEPARTMKXT  OF 
THE  GULF. 


Headquarters 

Jackson  Barracks, 

La. 
Baton  Bouge,  La. . 


Alexandria,  La. , 
Greenwood,  La. . 


At  New  Orleans,  La  . . . 
do 


Saint  Martinsville, 

La. 
Fort  Barrancas,  Fla. 


Key  West,  Fla 

Fort  Jefferson,  Fla 


In  Pensacola  Harbor... 


At  the  Garden  Key,  Tor- 
tugaa. 


Col.  ^V,  n.  Emory,  5th 

Cav. 
Col.  C.  H.  Smith,  lOth 

Inf. 
Capt  II.  E.  Stansbnry, 

19th  Inf. 
Capt  J.  H.  Smith,  19th 

Inf. 
Capt   J.  H.  Bradford, 

19th  Inf. 
Capt  C.  W.  Hotsenpil- 

ler,  19th  Inf. 
Moj.  J.  M.  Brannan,  Ist 

Ai't 
Capt  W.  M.  Graham, 

Ist  Art. 
Capt.  L.  L.  LangdoD,  1st 

Art 


leth  Inf 

18th  Inf 

18th  Inf 


Department 

BtutV. 
19th  Inf 


19th  Inf . . . 
19th  Inf. . . 
19th  Inf . . . 
19th  luf. . . 
1st  Art  . . . 
Ist  Art  . . . 
1st  Art  . . . 
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Major-Genera}  Irvin  McDotceU^  headquarters  Louisville,  Kentucky,  taken  from  the  latest  returns 
(kReraCs  OJice,  1873. 
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Adjutant-General's  Office, 

Washington,  D.  C,  October  10, 1873. 
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War  Department, 
Adjutant'OeneraVs  Office^  October  7, 1873. 

Sir:  My  report  of  October  7,  1872,  referred  to  the  re-established 
business  of  the  late  Bureau  of  Refugees,  Freedmen,  and  Abandoned 
Lands,  and  recited  the  regulations  for  conducting  it.  The  said  regula- 
tions have  proved' well  adapted  to  their  object,  and  the  results  obtained 
are,  in  a  high  degree,  satisfactory. 

In  addition  to  the  disbursing  offices  established  under  War  Depart- 
ment General  Orders  No.  79,  of  1872,  it  has  been  found  expedient  to 
establish  others :  At  Fort  Monroe,  Virginia ;  Forts  Macon  and  Johnston, 
North  Carolina;  Charleston,  ISouth  Carolina ;  and  Savannah,  Georgia,  for 
the  payments  to  claimants  residing  at  and  near  to  those  points,  thereby 
enabling  them  to  receive  the  amounts  due  them,  with  comparatively  little 
expense  to  themselves  and  a  considerable  saving  to  the  Government. 

For  the  thirteen  offices  now  open,  the  force  employed  is,  13  co  mmis- 
sioned  officers,  30  clerks,  and  10  messengers  and  janitors. 

The  officers  in  charge  of  the  offices  at  Forts  Monroe,  Macon,  and 
Johnston,  Charleston,  and  Savannah,  attend  to  their  ordinary  post  and 
company  duties  in  addition. 

The  discovery  of  claimants  who,  since  filing  their  claims,  have  changed 
their  places  of  residence,  many  of  them  to  other  States,  has,  in  many 
instances,  proved  extremely  difficult,  but  through  diligent  eifort  on  the 
part  of  the  disbursing  officers,  who  have  availed  themselves  of  all  prac- 
ticable means  to  attain  that  end,  they  have  succeeded  in  ascertaining 
the  whereabouts  of  a  considerable  number,  and  in  securing  to  them  the 
amounts  awarded  in  settlement  of  their  claims. 

It  was  also  ascertained  that  numerous  claimants  were  living  at  points 
remote  from  either  of  the  established  paying  districts,  and  that  to 
secure  payment  to  them  through  any  one  of  the  disbursing  officers 
would  be  impossible,  without  entailing  expenses  largely  disproportion- 
ate to  the  amounts  involved.  A  plan  was  therefore  submitted  which 
led  to  an  arrangement,  by  the  Secretary  of  War  with  the  Postmaster- 
General,  for  the  payment  of  such  claimants  through  the  postmaster  at 
or  nearest  to  their  respective  places  of  residence.  A  number  have 
already  been  paid  in  this  way,  and  the  system  is  found  to  work  favora- 
bly. As  a  farther  aid  to  the  "  discovery  of  the  claimants,"  a  circular 
letter,  copy  herewith.  A,  dated  March  18,  1873,  was  sent  to  certain  Sen- 
ators and  Eepresentatives.    Eesort  was  also  had  to  advertising. 

Early  in  the  month  of  December,  1872,  it  was  discovered  that  claims 
borne  upon  the  records  of  the  late  Bureau  of  Eefugees,  Freedmen,  and 
Abandoned  Lands  as  paid,  were,  in  fact,  unpaid,  while  others  borne  as 
unpaid  had  actually  been  paid.  It  therefore  became  necessary  to  at 
once  subject  said  records  to  a  careful  examination  and  comparison  with 
those  of  the  accounting  officers  of  the  Treasury,  in  order  that  all  neces- 
sary emendations  might  be  made  and  the  work  of  payment  be  safely, 
proceeded  with.  This  labor  occupied  about  one  month,  during  which 
period  all  payments  were  necessarily  suspended.  Until  the  discovery  of 
the  errors  referred  to,  the  disbursing  officer  stood  in  constant  danger  of 
making  duplicate  payments,  or  of  rejecting  just  claims. 

By  the  act  of  March  3, 1873,  entitled  '*  An  act  to  place  colored  persons 
who  enlisted  in  the  Army  on  the  same  footing  as  other  soldiers  as  to 
bounty  and  pension,"  a  very  large  number  of  colored  ex-soldiers  have 
become  entitled  to  bounty,  of  which  they  had  hitherto  been  deprived  by 
reason  of  their  having  been  '* slaves"  April  19, 1861.  Claims  under  said 
act  are  filing  in  the  Office  of  the  Second  Auditor  of  the  Treasury, 
and  a  few  certificates  in  settlement  have  already  been  received  at  this 
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office.  When  such  claims  come,  as  they  undoubtedly  will,  to  he  numer- 
ously settled,  the  labors  of  this  office  will,  of  course,  be  proportionately 
enlarged. 

The  missing  and  defective  records  of  the  late  Bureau  have,  to  a  lim- 
ited extent,  been  supplied  by  the  late  Commissioner,  eighteen  packages, 
containing  records  of  various  descriptions,  including  books  of  "Letters 
received,'^  "Letters  sent,''  and  "Indorsements,''  "Bounty  registers," 
files  of  letters,  claims,  soldiers'  discharges,  &c.,  having  been  received. 
The  bulk,  however,  of  those  indicated  to  the  late  Commissioner  by  letter 
of  January  18, 1873,  has  not  been  produced. 

The  discontinuance,  under  the  circular  of  August  8, 1872,  of  the  pros- 
ecution of  claims  for  bounties  or  other  moneys  due  to  colored  soldiers 
and  others,  has  resulted  favorably  to  the  Government  by  a  large  saving 
of  expenses. 

Correspondence  has  been  had  with  the  late  Commissioner  from  time 
to  time,  relative  to  subjects  involved  in  his  administration  of  the  late 
Bureau. 

I  respectfully  submit,  as  a  part  of  this  communication,  my  reports 
dated  February  20, 1873,  August  4, 1873,  and  September  23,  1873,  (now 
before  the  War  Department,)  which  relate,  respectively,  to  the  condition 
of  the  affairs  of  the  late  Bureau,  and  the  responsibility  and  accounta- 
bility of  the  late  Commissioner. 

The  tabular  exhibits  herewith,  submitted  by  the  chief  disbursing  offi- 
cer, will  indicate  the  financial  operations  during  the  fiscal  year  ending 
Jane  30^  1873,  and  to  August  31,  1873. 

Very  respectfully,  general,  your  obedient  servant, 

THOMAS  M.  VIXCENT, 
Assistant  Adjutant- General. 
The  Adjxtta>'t-Ge:seral  of  tke  Army, 

Washitigton,  D.  C. 

Approved  and  respectfully  submitted  to  the  Secretary  of  War. 

E.  D.  TOWNSEXD, 

Adjutant-  General. 


(A.) 


War  DErAKTMEXT,  Adjutaxt-Geni:ral\s  Office, 

Washington,  March  18,  1873. 
[To  Senators  and  Representatives  from  States  wherein  claimants  were  believed  to  be.] 
Sir:  I  have  tbe  honor  to  inform  you  that  all  colored  soldiers  or  sailors,  or  their 
legal  representatives,  who  have  received  notice  from  tbe  Treasury  Departmen  b  that 
eeitificates  have  been  issued  in  settlement  of  their  claims  for  pay,  bounty,  prize-money, 
9it,,  and  who  have  not  received  the  amounts  due  them,  can  now  be  paid  promptly, 
without  farther  expense  to  claimants,  so  soon  as  this  Office  shall  have  learned  the  post- 
office  address. 

Therefore,  I  respectfully  request  that  you  will  inform  claimants  within  your  reach, 
and  request  them  to  send  their  names,  with  post-office  address,  and  the  designation  of 
tbe  company  and  regiment  in  which  the  service  was  rendered,  to  the  Adjutant-General 
United  States  Army,  Washington,  D.  C. 

U  should  be  distinctly  understoo<l  that  a  claimant  need  not  send  his  or  her  name, 
&Cm  unless  he  or  she  shall  have  been  notified  from  the  Treasury  Department  that  a 
certificate  in  his  or  her  favor  has  been  issued,  this  Office  not  having  to  do  with  cases 
prior  to  that  action. 

Tour  aid  in  the  matter,  as  indicated,  will  not  only  benefit  the  colored  claimants,  but 
prove  advantageous  to  the  public  service. 

Very  respectfully,  your  obedient  servant, 

E.  D.  TOWNSEND, 

Adjutant-  Gtneral. 
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War  Department,  Adjutant-General's  Office, 

Chief  Disbursing  Office,  Preedmen's  Branch, 

Washington^  £>.  C,  October  7, 1873. 
Major  :  I  have  the  honor  to  submit  herewith  tabular  exhibits  of  the 
financial  operations  of  the  disbursing  office  of  the  freedman's  branch 
of  the  Adjutant-General's  Office  in  the  payment  of  pay,  bounty,  prize- 
money,  and  other  moneys  due  to  colored  soldiers,  sailors,  &c.,  under 
joint  resolution  of  March  29, 1867,  for  the  fiscal  year  ending  June  30, 
1873,  and  embodying  also  a  separate  exhibit  of  the  like  operations  from 
July  1  to  August  31, 1873. 

Of  the  amount  ($100,000)  appropriated  by  Congress  to  defray  the 
expenses  attending  the  payment  of  bounties,  &c.,  for  the  year  ending 
June  30, 1873,  there  has  been  expended  the  sum  of  $58,450.06,  leaving 
an  unexpended  balance  of  $41,549.94. 

Much  attention  has  been  given  to  the  systematizing  of  the  general 
work,  and  under  the  system,  as  now  perfected,  all  settled  claims  can  be 
paid  without  any  delay^  other  than  that  preceding  the  discovery  and 
identification  of  the  claimants. 

Very  respectfully,  your  obedient  servant, 

JAMES  McMillan, 

Capt.  Third  Artillery^  Chief  Disbursing  Officer. 
Maj.  Thomas  M.  Vincent, 

Assistant  Adjutant-OeneraL 
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Report  of  the  recruiting  service  from  October  1^  1872,  to  October  1, 1873, 

War  DEPARTjyiENT,  Adjutant-General's  Office, 

Washington,  October  14, 1873. 

Eecruiting  for  cavalry,  artillery,  and  infantry  has  been  carried  on 
during  the  past  year  in  the  principal  northern  and  western,  and  in  a  few 
of  the  southern  cities.  Owing,  however,  to  the  limited  sums  appropri- 
ated for  this  service  for  the  last  fiscal  year,  several  rendezvous  which 
might  have  been  maintained  in  small  towns  as  branches  to  those  located 
in  the  large  cities  have  been  discontinued.  On  the  same  account  it 
was  found  necessary  to  diminish  the  number  of  enlistments  by  raising 
the  standard  of  height  for  artillery  and  infantry  recruits,  in  order  to 
keep  down  the  expenses  of  the  recruiting  service.  From  this  cause  the 
regiments  became  reduced  in  number  at  the  very  season  for  active  op- 
erations, and  the  Department  had  not  the  means  to  strengthen  them. 

The  appropriation  for  the  present  year,  reduced  upon  the  original 
estimate  made  by  this  Office,  will  towards  the  close  of  the  year  again  run 
short.  Meantime,  however,  every  effort  will  be  made  to  fill  the  regi- 
ments to  the  standard  allowed. 

Two  rendezvous  for  organizations  on  the  Pacific  coast  are  maintained 
under  the  supervision  of  the  commanding  general.  Military  Division  of 
the  Pacific,  but  the  number  of  men  there  enlisted  is  insufficient  to  keep 
up  the  strength  of  the  organizations  in  that  section  of  the  country. 

There  is  a  rendezvous  for  the  Corps  of  Engineers  in  New  York  City, 
und^jT  charge  of  an  officer  of  that  corps. 

With  the  exception  of  those  stationed  on  the  Pacific  coast,  and  those 
recruiting  for  the  Battalion  of  Engineers,  all  recruiting  officers  enlist  for 
the  colored  regiments. 

A  few  officers  located  in  cities  where  there  are  stations  for  the  signal- 
service  also  enlist  men  for  that  arm  of  the  service. 

E.  D.  TOWNSEND, 

Adjutant' Oeneraln 

statement  shoicing  the  number  of  enlistments  and  re-enlistments  in  the  Regular  Army  from 
October  1, 1872|  to  October  \y  1873 ;  compiled  from  reprots  forwarded  to  this  Office  bjf  auperin' 
tendents  of  the  recruiting  servicCy  ^-c. 


Regiments,  &c. 

Kegiments,  &o. 

ii! 

Regiments,  &c 

ill 

General  service 

4,131 

3,419 

1T7 

105 

3? 

1 

909 

3 

21 

28 

72 

45 

25 

7 

70 

114 

34 

Ninth  Cavaliy 

Tenth  Cavalry 

First  Artillery 

Second  Artillery 

Third  Artillery 

Fourth  Artillery 

Fifth  Artillery 

First  Infantry 

Second  Infantry 

Third  Infantry 

Fourth  Infantry 

Filth  Infantry 

Sixth  Infantry 

Seventh  Infantry 

Eighth  Infantry 

Ninth  Infantry 

Tenth  Infantiy 

41 
131 

69 

88 
105  » 

65  1 

56  1 

73  1 

47  1 

62  ' 

53 

88  ■ 
0  , 

11 

34 

39 

Eleventh  Infantry 

Twelfth  Infantrv 

Thirteenth  Infantry 

Fourteenth  Infantry 

Fifteenth  Infantry 

Sixteenth  Infantry 

Seventeenth  Infantry 

Eighteen  til  Infantry 

Nineteenth  Infantry 

Twentieth  Infantry 

Twenty-flrst  Infantry 

Twentv-second  Infantry.  - 
Twenty.thlrd  Infontry ... 
Twenty-fourth  Infantry.. 
Twenty-fifth  Infantry.... 

Total 

34 

Mounted  service 

Enffineer  Battalion 

Ordnance  Department. . . 

MiUtary  Academy 

Artillery  School 

10 
9 

-8 
19 
83 

3 

Oranance  sergeants 

Hospital-stewards 

First  Cavalrv 

16 

151 

30 

Second  Cavalry 

27 

Third  Cavalry 

^ 

Fourth  Cavalry 

7 

Fifth  Cavalrv 

1 

Sixth  Cavalry 

9 

Seventh  Cavalry 

Eighth  Cavalry 

9,881 

Note.— Of  the  recruits  enlisted  for  mounted  service,  6U3  were  for  colored  cavalrv. 

E.  D.  TOWNSEND, 

A  djutant-  General, 
War  Departmk>-t,  Adjutant-Gkxerai/s  OrncK, 

Woihiiif/ton,  October  4,  lfc73. 
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For  what  purpose  reqaired. 


«»>'»... 

4^0-73... 
4135-73  .. 

«?l-72... 

ea-w... 

0»-7i... 
41T3-72... 
4JK-T2  .. 

4«l-?2... 

««T-75... 

^1-73... 

M-73... 
4i:-7J  .. 
4:^-75... 

fc7»-TJ  .. 

»>t^-73  .. 


ia3a_:3... 


i*:i-73 

ii:«-73.. 


ll»-73  . 
W:-73.. 

ic:3-73., 


i»4-n  .. 
ii--a-73...: 

1434-73... 
l*4^7i... 


104-73... 

i;r-73.... 

l»l-73.... 
«H-73.... 

6 


Hon.  IT.  E.  Dodge... 
Hon.  A.  G.  Porman  . 


U.  S.  marshal,  commanding  gen> 
eral  Galf  Department. 


I  Department  of  Justice 

I  Colonel  Morrow,  through  Division 

I      Kistouri. 

'  Interior  Department 


United  States  commissioner  min- 
ing; statistics. 
General  Sheridan 


United  States  marshal  Louisiana. 

State  Departro  eiT. 

Department  of  Justice 


Interior  Department 

A(\jataiit-6eneral  to  commanding 

genera]  Department  of  the  South. 

Treasury  Department 


Preaident  United  SUtes . 


Missoari  River,  Fort  Scott  and 
Gulf  Kaliroad  Company. 

'  Citizens  of  Lancaster,  Ky 

Interior  Department 


Governor  of  Alabama . 


S  cretary  Mt*ndota  Town  Company, 
Kans.' 

C.  H.  Adams,  pension  agent 

W.E.  Dodge 

United  States  commissioner  min- 
ing statistics. 

Treasarv  Department 

Hon.  W.'A.  Phillips,  !£  C.  elect- . . 

Governor  of  Nebraska 


Legislature  of  South  Carolina  . 

Treasury  Department 

HoD.J.A.fiubbell,  M.C 


Citizens  of  Howard  County,  Nebr 
Interior  Department 


.do. 
.do. 


.do. 
.do  . 


Bailroadoompanv 

Surveyor  of  mutberu  boundary  of 
Wyoming  Territory. 

Engineer  Department 

Interior  Department 

G.  A.  Hay  wanl,  recommended  by 
Senator  Bogy  and  Assistant 
Treasurer  aTG.  Edwards. 

Governor  of  Louisiana 


Sorveyorj^neral  Montana  y 

Senator  Sargent  and  citizens  of 

CaliromiA. 
Daniel  Knggles 


CiUiens  iff  San  Pete  Valley,  Utah 
W 


Escort  for  surveying  parties  of  Great  Northern  Bail- 

road  of  Texas. 
Asks  that  detachment  be  kept  at  Tallahassee,  efforts 

being  made  to  have  them  removed. 
Calls  for  troops  on  account  of  governor  of  Louisiana 

having   displaced     legally   constituted  board   for 

election  returns,  &c. 
Military  assistance  for  two  detectives  to  be  sent  to 

west  district  Arkansas. 
Concerning  measures  to  prevent   cattle-stealing  by 

the  Kickapoos,  &o. 
Military  force  25  men  at  Navajo  sub-agency,  to  afford 

Navajo  Indians  protection  from  Utes. 
Escort  to  protect  an  agent  in  New  Mexico. 

Action  concerning  escort  of  40  men  for  Indian  delega- 
tion. 

Military  aid  during  election ;  also  that  troops  be  sta- 
tioned at  Shreveport,  Alexandria,  &c. 

Concerning  probability  of  colored  people  of  Wellswood, 
La.,  not  being  allowed  to  vote  unless  protected. 

Mf^jor  Anderson,  10th  Infantry,  detailed  to  take  evi- 
dence  for  United  States  in  Mexican  cattle  claims, 
desires  military  escort.  &o. 

Commissioner  Indian  Alfairs  inquests  transportation 
for  party  of  Indians,  6cc. 

Directs  company  of  artillery  at  Fort  Pulaski  be  ordered 
to  Savannah  till  after  election. 

On  application  of  assistant  treasurer  New  York,  sug- 
gests that  a  force  be  held  in  readiness  on  election  day. 

To  assist  United  States  marshal  in  executing  man- 
dates of  United  States  court  at  New  Orleans. 

For  protection  against  threatened  violence  on  the  neu- 
tral lands  in  Kansas. 

For  troops  to  remain  for  their  protection. 

To  prevent  troubles  between  Indians  and  miners  on 
the  Ute  reservation. 

To  prevent  collision  between  contending  parties  at 
State  capitoL 

Establishment  of  military  post  for  protection  from 
Indians. 

For  protection  of  voters  at  Lexington,  Ky. 

To  protect  surveying  parties  on  railroads  in  Texas. 

For  protection  of  mining  parties. 

To  aid  revenue  officers  in  Alabama. 

To  protect  settlers  in  Upper  Republican  Valley. 

Memorial  and  resolutions  of  Nebraska  legislature  for 

post  on  west  border  of  State  to  protect  settlers. 
Eequesto  that  United  States  troops  be  not  withdrawn 

from  State. 
Retention  of  troops  in  North  Carolina  and  Georgia  to 

aid  in  enforcing  revenue  laws. 
For  protection  of  property,  &o.,  in  upper  peninsula 

of  Michigan,  in  case  of  strikes  among  miners. 
For  protection  against  Indians. 
Escort  for  nrotection  of  commissioners  to   Indians 

opposing  Union  Pacific  Railroad. 
Escort,  &c.,  for  Bishop  Hare,  agent  to  Indians  on 

frontier. 
Escort,  Sec,  to  Kickapoos  across  Texas  to  Indian 

Territory. 
Protection  of  settlers  in  Nebraska  and  of  surveying 

party  for  northern  bonndarv  of  State. 
Escort,  &c.,  for  Professor  Haydeu's  geological  and 

geographical  explorations. 
For  protection  of  settlers,  Sec,  in  Southern  Kansas. 
For  protection  of  surveying  party. 

Escort  for  Lieutenant  Wheeler's  exploring  expedition. 
For  protection  of  surveyors  in  Indian  couutr^*. 
For  escort  to  visit  mines  in  Arizona. 


For  protection  from  lawless  characters  in  Shrevcp»rt 

and  vicinity. 
For  escort  to  surveying  parties. 
For  establishment  of  iMwt  on  head-waters  of  Pitt 

River. 
For  protection  in  colonizing  his  grant  on  the  Rio 

Grande. 
For  protection  from  Indians. 
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Office-mark 


2103—73. 
2318—73. 


2351—73. 
2643—73. 


2753 

2801 , 

2783—73. 

3692—73. 
3754— TJ. 

3986—73. 

4003—73. 

3892—73. 


Applicant 


For  what  parpoae  required. 


Protection  of  Crow  agency  fh>m  Sionx  and  other  hos- 
tile Indians. 


Superintendent  of  Indian  affUira, 

Montana. 
P.  W.  Perry,  snperriaor  internal  '  Assistance  in  breaking  up  illicit  distilleries. 

revenue,  district   of  Yinsinia,  , 

West  Virginia,  Georgia,  North  I 

Carolina,  South   Carolina,  and 

Florida. 

Citizens  of  Idaho 

Secretary  of  the  Treasury 


.do. 
.do. 


United  States  deputy  marshal  in 
Kentucky. 

Bishop  Rundell,  of  Colorado 

Interior  Department 


.do. 
.do. 


Citizens  of  Knox  County,  Nebraska. 


For  protection  against  Indians. 

Escort  to  treasure  party  between  San  Francisco  and 

Omaha. 
Escort  to  treasure  party  fh>m  Fort  Yuma  to  Tucson, 

Ariz. 
Escort  to  treasure  party  from  Kansas  City,  Mo.,  to 

Santa  F6,  N.  Mex. 
For  assistance  in  making  arrests. 

For  more  troops  in  Wroming  Territory. 

Escort  to  governor  of  Texas  and  staff  nom  Boggy  I>e> 
pot  to  Fort  Sill  to  attend  Indian  council. 

For  protection  of  Go^Vmment  property  on  Bannock 
and  Shoshone  reservation. 

To  support  agent  at  Red  Cloud  and  Whetstone  agen- 
cies. 

For  prolteotion  from  Indians. 
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REPORT 

OF 

THE    INSPECTOR-GENERAL 


War  DEPART3CENT,  Inspector-Geneeal's  Office, 

Waahingtofiy  October  10, 1873. 

Sir  :  Tbe  inspection  service  of  tlie  Army  during  the  past  year  has 
been  performed  in  conformity  with  the  requirements  of  General  Orders 
No.  87,  series  of  1872,  the  five  inspectors-general  having  been  exclu- 
sively subject  to  the  orders  of  the  Secretary  of  War  and  the  General  of 
the  Army. 

My  own  duties,  for  the  most  part,  have  been  confined  to  the  charge  of 
the  Inspector-General's  Office,  at  the  headquarters  of  the  Army,  receiv- 
ing and  examining  inspection  reports,  and  extracting  therefrom  all  mat- 
ters of  interest  to,  or  requiring  action  by,  the  Secretary  of  War,  the 
General  of  the  Army,  and  the  heads  of  the  different  bureaus  of  the  War 
Department ;  and  it  is  believed  that  much  important  information  has 
thus  been  communicated  which  would  not  otherwise  have  come  to  the 
knowledge  of  those  officials. 

Inspectors-General  D.  B.  Sacket,  E.  Schriver,  K.  H.  Davis,  and  J.  A. 
Hardie,  during  the  autumn  of  1872  and  the  winter  of  1872  and  1873, 
made  careful  and  thorough  inspections  of  the  Department  of  the  South, 
a  part  of  the  Department  of  Texas,  the  entire  Department  of  the  Mis- 
souri, and  the  Department  of  the  Gulf. 

Early  in  the  spring  of  1873  these  officers,  under  orders  from  the  Sec- 
retary of  War,  commenced  the  inspection  of  the  Departments  of  Arizona, 
Texas,  Dakota,  and  the  Columbia,  thoroughly  examining  into  the  con- 
dition of  the  personnel  and  material  of  the  Army  at  all  the  remote  and  wide- 
ly dispersed  posts,  stations,  and  depots  within  the  limits  of  those  depart- 
ments—excepting  Alaska — and  embracing  one  hundred  and  seventeen 
military  posts,  garrisoned  by  eig^hteen  regiments  of  infantry,  seventeen 
companies  of  artillery,  and  eignt  regiments  of  cavalry.  This  laborious 
service  involved  many  thousands  of  miles  of  wagon-travel,  for  the  most 
part  over  unsettled  sections  of  country  infested  by  hostile  savages,  and 
oeeopied  each  officer  from  seven  to  nine  months. 

Bolides  this,  other  minor  inspections  and  investigations  have,  from 
time  to  time,  been  made  by  these  officers,  thus  occupying  all  their  time, 
and  involving  voluminous  reports,  which  have  been  made  without  the 
expenditure  of  a  dollar  for  clerical  assistance. 

Inspector-General  Hardie,  at  the  request  of  the  general  commanding 
the  Military  Division  of  the  Pacific,  and  by  authority  of  the  Secretary 
of  War,  previous  to  inspecting  the  Department  of  the  Columbia,  visited 
the  headquarters  of  tbe  expedition  against  the  Modoc  Indians,  and  made 
certain  inspections  and  reports  for  the  division  commander. 

In  a  letter  from  General  Bchofield  to  Colonel  Hardie,  dated  April  21, 
iSrj,  is  the  following: 
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Ill  onlt>r  that  the  public  service  may  derive  the  falloat  benefit  from  your  tour  of  in- 
spectiou  in  the  Department  of  the  Columbia,  I  request  that  your  inspections  may  be 
extended  to  all  branches  of  the  military  service,  so  far  as  it  can  be  done  without  in- 
terfering with  the  plans  or  wishes  of  the  department  commander ;  and  that  all  errors, 
faults,  or  defects  yon  may  discover  be  pointed  out  to  the  officers  concerned,  and  cor- 
rected at  once  as  far  as  practicable. 

The  instructions  that  may  thus  bo  given  to  young  and  inexperienced  officers  is  on© 
of  the  greatest  benelit«  expected  from  your  visit  to  the  frontier  posts. 

Substantially  similar  requests  were  made  of  tbe  other  inspectors- 
general  by  the  commanders  of  the  departments  of  "Texas,"  "the 
South,"  "the  Gulf,"  "Dakota,"  "Arizona,"  and  "the  Columbia,"  and 
in  accordance  with  their  instructions  from  the  War  Department,  prompt 
reports  were  made  directly  to  those  commanders,  upon  all  matters  which 
were  deemed  of  interest  to  them,  or  which  required  their  action,  and  it 
is  believed  that  those  reports  received  immediate  action  at  the  hands  of 
the  department  commanders. 

The  inspectors-general  report  that  the  commanders  of  the  depart- 
ments above  named  rendered  great  assistance  to  them  in  the  execution 
of  their  duties,  by  directing  that  the  most  ample  facilities  should  be 
afforded  them  to  investigate  every  branch  of  the  service  at  all  the  posts 
and  stations  within  their  respective  commands.  The  inspectors' reports 
also  show  that  the  officers  generally  gladly  availed  themselves  of  the 
opportunity  afforded  by  their  visits  to  ask  instruction  relative  to  the 
correct  interpretation  of  doubtful  points  of  law,  regulations,  and  orders 
and  upon  other  mooted  questions  regarding  the  proper  performance  o 
military  duties ;  and  it  seems  to  me  reasonable  to  presume  that  the  ex 
tended  and  diversified  experience  of  these  officers,  both  in  the  staff*  and 
line  of  the  Army,  eminently  qualify  them  to  give  suitable  answers  to  ques- 
tions of  this  character,  as  well  as  sound  advice  and  instruction  to  young 
and  inexperienced  officers. 

This,  besides  promoting  social  harmony,  will  doubtless  tend  to  pro- 
duce uniformity  in  the  manner  of  performing  military  duty  in  different 
departments  and  localities,  and  will  unquestionably  fortify  and  encour- 
age zealous  and  competent  officers  in  their  action,  and  thus  greatly  con- 
duce to  the  discipline  and  efficiency  of  the  Army. 

Assistant  Inspectors-General  It.  Jones,  A.  Baird,  and  E.  H.  Ludington 
have  during  the  year  been  attached  to  the  head-quarters  of  the  military 
divisions  of  "  the  Pacific,"  "  the  Missouri,"  and  "  the  Atlantic,"  respect 
ively.  Their  reports  show  they  have  been  actively  and  usefully  engaged 
in  the  duties  pertaining  to  their  positions,  and,  it  is  believed,  to  the  en- 
tire satisfaction  of  their  commanding  officers. 

Col.  J.  V.  Bomford,  Eighth  Infantry ;  Lieut.  Col.  J.  P.  Hatch,  Fourth 
Cavalry,  and  Capt.  G.  B.  Kussell,  Ninth  Infantry,  for  a  portion  of  tbe 
year  acted  as  assistant  inspectors-general,  but  have  been  relieved. 

Maj.  W.  H.  Lewis,  Seventh  Infantry ;  Maj.  A.  W.  Evans,  Third  Cav- 
alry, and  Capt.  W.W.  Sanders,  Sixth  Infantry,  are  respectively  attached 
to  the  head-quarters  of  the  Departments  of  Dakota,  Arizona,  and  the 
Gulf,  as  acting  assistant  inspectors-general. 

In  compliance  with  the  requirements  of  the  system  instituted  by  the 
Secretary  of  War,  in  General  Orders  No.  87,  series  of  1872,  scrutinizing 
examinations  have  been  made  of  the  accounts  of  all  officers  who  have 
made  important  disbursements  of  public  money  during  the  year.  The 
funds  received  and  expended  b3"  them,  with  the  balances  they  reported 
due  the  United  States,  have  been  carefully  compared  and  verified  by- 
official  statements  obtained  from  the  Treasury  Department  and  depos- 
itories. 
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If  this  system  coDtinues  to  be  strictly  carried  out  in  accordance  with 
the  order,  it  is  believed  that  few  losses  will  occur  to  the  United  Stat-es, 
as  it  seems  hardly  possible  that  a  defalcation  can  be  concealed  or  over- 
looked for  any  great  length  of  time,  and  it  is  gratifying  to  state  that  no 
embezzlement  and  but  three  cases  of  misapplication  of  funds  have  been 
reported  daring  the  year,  the  latter  being  small  sums  which  probably 
will  not  result  in  any  loss  to  the  Government. 

The  inspectors  report  that  in  some  cases  the  monthly  balances  of  pub- 
lic funds  on  deposit,  with  the  numbers  and  amounts  of  checks  drawn, 
are  not  regularly  furnished  disbursing  officers  by  the  depositoiies,  which 
prevents  verifying  their  check-book  balances  with  those  of  the  depos- 
itories. 

The  ins|)ection  reports  show  that  the  troops  have  been  well  supplied 
with  clothing  during  the  year,  although  the  new-pattern  uniform  has 
not  yet  reached  some  of  the  more  distant  posts.  Subsistence  supplies 
have  been  abundant  and  of  good  quality,  but  at  a  great  many  posts 
complaints  have  been  made  that  large  excesses  of  officers'  and  canned 
stores  have  accumulated  and  become  damaged  by  age  to  such  an  extent 
as  to  render  it  necessary  to  sell  them  at  much  less  than  cost.  At  some 
of  the  posts  three  and  four  years'  supply  of  certain  perishable  articles 
are  reported  on  hand.  Whether  this  surplus  resulted  from  over-esti- 
mates or  from  the  stores  being  furnished  in  excess  of  requisitions,  or 
from  the  changes  of  troops,  I  am  unable  to  say,  but  this  condition  of 
things  has  resulted  in  losses  to  the  United  States,  and  may,  it  is 
believed,  be  to  a  large  extent  avoided  in  the  future  if  the  post  commis- 
saries and  post  commanders,  with  the  officers  who  fill  the  requisitions, 
are  held  to  a  rigid  accountability  that  they  call  for  and  supply  no  more 
than  is  necessary. 

Complaints  have  been  made  to  the  inspectors  by  the  officers  at  many 
posts  that  their  predecessors,  on  being  relieved,  have  carried  away  files 
of  oiders,  books,  and  other  records  which  properly  pertain  to  the  posts ; 
which  practice  should  be  promptly  corrected  by  orders. 

Inspector-General  Davis  states,  in  his  annual  report,  that  post  quar- 
termasters do  not  generally  keep  a  proper  morning  report,  accounting 
for  their  employes,  public  animals,  and  forage  and  fuel  received,  issued, 
and  remaining  on  hand ;  this  he  regards  as  an  important  report,  which, 
if  properly  kept,  would  avoid  some  discrepancies  which  might  otherwise 
occur. 

The  inspections  during  the  year  have  also  disclosed  the  fact  that  at 
several  posts  large  deficiencies  of  forage  have  existed,  which  the  offi- 
cers responsible  have  in  some  instances  claimed  resulted  from  great 
shrinkage  in  the  dry  atmosphere  of  the  plains.  There  are  good  reasons 
for  believing,  however,  that  in  some  cases  these  deficiencies  have  arisen 
from  want  of  proper  care  on  the  part  of  quartermasters  in  weighing 
and  receiving  the  forage  from  contractors  or  predecessors. 

Public  animals  picked  up  astray  or  coming  into  possession  of  quar- 
termasters otherwise  than  by  regular  transfer,  as  well  as  forage  ren- 
tered  surplus  by  short  issues,  have  not  in  all  cases  been  taken  up  and 
accoQoted  for  until  the  attention  of  the  authorities  was  called  to  the 
^ts  by  the  inspectors. 

These  irregularities  are,  however,  exceptional,  the  inspection  reports 
indicating  that  the  officers  performing  the  duties  of  quartermasters  are 

K^Maily  improving  in  zeal  and  efficiency ;  that  better  care  is  taken  of 

pohBe  property,  and  more  regard  manifested  for  economy  and  other 

"tewts  of  the  service  than  heretofore. 
M  the  facts  above  stated  have  been  reported  by  the  inspectors  to 
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(lepartment  commanders,  who  have,  it  is  believed,  taken  prompt  meas- 
ures to  investigate  and  correct  the  irregularities. 

To  prevent  soldiers  under  charges  from  being  confined  for  long  periods 
previous  to  trial,  it  is  suggested  that  post  commanders  be  invested 
with  authority  to  present  for  trial,  before  general  courts-martial,  cases 
not  of  an  unusual  chsiracter,  that  have  arisen  subsequent  to  the  ordering 
of  the  court,  without  the  charges  being  first  referred  to  department 
commanders,  which,  at  some  remote  posts,  consume  six  weeks'  time,  and 
frequently  involve  the  necessity  and  expense  of  convening  another 
court-martial. 

Notwithstanding  the  fact  that  the  condition  of  the  soldier  in  our  Army 
has  been  greatly  ameliorated,  and  his  pay  and  allowances  increased,  by 
recent  regulations  and  legislation,  and  although  the  aggregate  number 
of  desertions  in  the  f^ast  fiscal  year  has  been  about  five  hundred  less 
than  during  the  previous  year,  yet  the  desertions  have  continued  to 
such  an  extent  as  to  still  constitute  an  evil  to  the  service  of  the  great- 
est magnitude.  Many  remedies  have  been  suggested  as  preventive  for 
this,  one  of  the  most  heinous  of  military  crimes,  which  involves  not  only 
an  entire  disregard  of  soldierly  honor,  but  a  deliberate  act  of  perjury; 
yet  nothing  seems  to  have  had  the  desired  effect.  But  few  deserters 
have  been,  apprehended  on  the  frontier,  for  the  reason  that  in  many 
localities  they  have  been  protected  by  the  citizens,  who  do  not  generally 
appreciate  the  turpitude  of  the  crime. 

One  of  the  inspectors-general  has  suggested  a  remedy  which  appears 
to  me  worthy  of  consideration.  It  is,  that  desertion  be  constituted  by 
legislative  enactment  as  a  felony  cognizable  by  the  civil  courts  of  crim- 
inal jurisdiction,  the  offenders  to  be  arrested  by  marshals  and  deputies, 
like  other  criminals,  but  this  jurisdiction  to  be  concurrent  with  military 
courts. 

This,  it  is  believed,  would  have  the  effect  of  educating  and  impress- 
ing the  public  mind  with  a  proper  sense  of  the  criminality  of  the  offense^ 
and  prevent  evil-disposed  persons  from  harboring  deserters. 

It  would,  in  my  judgment,  greatly  augment  the  efficiency  of  the  Army 
were  more  instruction  given  to  recruits  previous  to  sending  them  to 
organizations  from  the  recruiting  depots. 

Since  the  reduction  of  the  Army  to  the  existing  standard,  urgent  calls 
for  recruits  to  fill  vacancies  in  the  different  regiments  upon  the  frontier 
have  generally  prevented  them  being  kept  at  the  depots  more  than  a 
week  or  two,  and  they  frequently  join  their  companies  knowing  nothing 
of  the  use  of  arms,  or  even  the  position  of  a  soldier.  Whereas  if  they 
were  properly  instructed  for  three  months  at  the  recruiting  depots  they 
would  be  proficient  in  the  company  exercises. 

The  majority  of  the  troops  are  now  doing  duty  in  the  Indian  country, 
where  they  are  not  only  required  to  perform  service  as  arduous  and 
hazardous  as  in  time  of  war,  but  they  are  often  compelled  to  procure 
material  for  and  build  their  own  quarters,  which,  with  their  other  indis- 
pensable fatigue  duties,  consumes  so  much  of  their  time  that  it  is  fre- 
quently impossible  to  give  them  much  systematic  military  instruction 
at  the  military  posts  on  the  frontier. 

Besides,  the  exigencies  of  the  service  very  often  leave  but  one  com- 
missioned officer  with  a  company,  and  his  time  is  so  much  taken  up  with 
scouting,  escorting,  and  his  other  multifarious  duties,  that  he  can  give 
but  little  attention  to  drills  or  other  military  teaching. 

I  deem  it  proper  to  remark  here  that  the  adoption  of  the  new  code  of 
Army  Begulations,  recently  submitted  to  Congress  for  approval,  will  pro- 
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vide  remedies  for  most  of  the  irregularities  and  evils  that  have  been 
mentioned. 

The  old  Army  Eegulations  of  1863,  which,  under  the  act  of  July  28, 
1866,  are  to  continue  in  force  until  the  adoption  of  a  new  code,  do  not 
meet  the  existing  exigencies  of  the  service.  Indeed,  they  have  been  so 
altered  and  amended  by  laws  and  orders,  that  it  often  requires  consider- 
able study  and  research  to  determine  their  actual  signification  Besides, 
this  edition  is  now  exhausted,  with  but  few  tattered  copies  extant,  so 
that,  unless  something  is  done  soon,  it  may  be  truly  said  that  our  Army 
have  no  regulations. 

The  ofiScers,  for  the  most  part,  are  exceedingly  desirous  that  a  new 
code  which  they  can  comprehend  should  be  speedily  promulgated.  In 
view  of  this,  and  the  additional  fact  that  the  regulations  now  before 
Congress  will  settle  many  mooted  military  questions  that  have  never 
been  touched  upon  in  former  editions,  and  this  in  accordance  with 
opinions  of  the  best  military  minds  we  have  ever  had  in  service,  and  as 
io  my  judgment  they  are  in  other  respects  eminently  adapted  to  the 
eii8ting  necessities  of  the  service,  I  beg  leave  again  most  respectfully 
to  recommend  the  early  action  of  Congress  upon  them. 
fiespectfnllv  submitted. 

E.  B.  MAECY, 
Inspector-  Oenera  h 
TLe  Adjutant-General  of  the  Army. 
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War  Department,  Bureau  of  Military  Justice, 

Waahingtony  D.  C,  October  1, 1873. 
Sib:  In  compliaDce  with  instructions  of  circular  of  the  13th  ultimo,  I 
have  the  honor  to  submit  for  your  consideration  the  following  statement 
of  tbe  business  of  this  Bureau  since  the  date  of  my  last  annual  report,  of 
October  1, 1872 : 

1.  ^Number  of  records  of  military  courts  received,  reviewed,  and  regis- 
tered, 16,088. 

2.  Number  of  special  reports  made  upon  court-martial  proceedings, 
and  applications  for  remission  of  sentences,  and  upon  the  miscellaneous 
qaestioDS  of  law,  &c.,  referred  for  the  opinion  of  the  Bureau,  823. 

3.  Abstracts  of  proceedings  of  trials  furnished  to  the  proper  officials 
of  the  War  and  Treasury  Departments,  1,737. 

4.  The  copies  of  records  furnished  under  the  ninetieth  article  of  war  to 
parties  tried  by  mijitary  courts  have  amounted  to  7,723  pages. 

The  amount  of  business  thus  performed  during  the  past  year  varies 
little  from  that  reported  for  the  year  preceding. 

The  work  of  systematically  arranging,  indexing,  &c.,  the  voluminous 
official  papers  of  the  late  Provost-Marshal  Baker,  heretofore  reported  as 
in  progress,  has  been  completed  during  the  current  year. 
Eespectfullr  submitted. 

J.  HOLT, 
Judge-Advocate-  Oeneral. 
Hod.  W.  W.  Belknap, 

Secretary  of  Far. 
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War  Department, 
Quartermaster  General's  Ofi  ice, 

Washington,  D.  C,  October  10, 1373. 
Genkbah.  z   I  liave  the  honor  to  forward  herewith,  for  the  information 
of  the  honorable  Secretary  of  War,  a  report  of  the  operations  of  the 
Qoartermaster'a  Department  during  the  fiscal  year  ending  on  the  30th 
day  of  June,   1873,  in  duplicate. 

Very  respectfully,  your  obedient  servant, 

M.  C.  MEIGS, 
Quartermaster  Oeneralj  Bvt.  Maj.  Oen.^  U.  8.  A. 

The  Ai>jct-AJ«'T-Genebal  of  the  Abmy. 
7  w 
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Quartermaster  General's  Office, 

Washington,  D.  C,  October  10,  1873. 
Sir:  Ibave  the  honor  to  sabniit  the  annual  report  of  operations  ot 
the  Qaarteruiaster's  Department  during  the  fiscal  year  ending  30th  June, 
1873. 

On  the  lilt  July,  1872,  the  halaiice  on  account  of  appropriation  for  years 
prior  to  Ist  July,  1K70,  remaining  to  credit  of  the  Qnartermaster'a  De- 
partment in  the  Treasury  undrawn,  was  hy  report  of  last  year $2,290, 164  71 

Amount  placed  to  the  credit  of  appropriations  during  the  year  hy  depos- 
itii  of  funds  for  redistribution,  and  of  amounts  re^seived  from  sales  to 
officers  of  public  properly  pnrcbased  prior  to  July  1, 1870 2S73, 035  81 

Amount  expended  for  other  Departments  prior  to  July  1,  1870,  and  re- 
funded by  them  during  the  last  fiscal  year 424,428  85 

3,087,6-^  37 
Seqnisitions  on  settlements  made  at  the  Treasury  of  claims  and  ac- 
counto 1,449,743  37 

Balance  to  the  credit  of  appropriations  for  periods  prior  to  July  1, 1870, 
reniiiiuing  in  the  Treasury  June  30,  1873 1,637,886  00 

AppropriaiionB  far  the  fiscal  year  ending  June  30,  1871. 

Balance  in  the  Treasnry  July  1,  1872 $272,862  25 

AuioQDt  placed  to  the  credit  of  appropriations  during  the  year  by  deposits 
of  foDils  for  redistribution,  and  of  amounts  derived  from  sales' to  officers 

of  public  property  purchased  during  the  year  eudiug  June  30, 1871 8, 374  55 

AmoDot  ex|H*nded  for  other  Departments  during  the  fiscal  year  ending 
Jane  30, 1871,  and  refunded  by  them  during  the  last  fiscal  year 33, 838  70 

ToUl 315,075  50 

i2eniitted  to  disbnming  officers  during  the  year,  on  requests  of 

the  Qaartenuaster  General $550  65 

ReqaiMtioDs  on  settlements  made  at  the  Treasury  of  claims  and 

aeooaou 55,019  45 

55,570  10 

Balanee  in  the  Treasury  June  30,  187? 259,505  40 

Appropriations  for  the  fiscal  year  ending  June  30, 1872. 

lUIance  in  the  Treasury,  July  1, 1672,  of  amounts  appropriated  by  acts 
of  CongrnHH  approved  March  3, 1871,  and  May  18, 1872 $99, 863  39 

Appropriation  for  deficiencies,  act  of  Congress  approved  March  3,  1873.     1, 110, 000  00 

Traosportatiou  of  im$ano  volunteers,  act  of  Congress  approved  May  18, 

IffT^i , 1,000  00 

Amonnt  placed  to  the  credit  of  appropriations  during  the  year  by  depos- 
it* of  funds  fur  redistribution,  and  of  araonnta  derived  principally  from 
•ales  to  officers  of  public  property  purchased  during  the  year  ending 
Jone30.1^2 331,024  32 

AuKMiDt  ex)M*nded  for  other  Departments  during  the  fiscal  year  ending 
Jane  3(1, 187*i,  and  refunded  during  the  last  fi^al  year 21, 199  92 

ToUl „j^^^yO63.0«7  63 
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Remitted  to  disbnrsing  officers  during  the  year  on  requests 
of  the  Quartermaste  rGeneral $148,296  84 

ReqnibitioDS  on  settlements,  made  at  the  Treasury,  of  claims 

and  accounts 384,078  67 

$532,375  51 

Balance  in  the  Treasury  July  1, 1873 1,030,712  12 

.Appropriations  for  the  fiscal  year  ending  June  30, 1873. 

Appropriations  for  fiscal  year $12,114,219  Oo 

Appropriations  for  deficiencies,  act  of  March  3, 1873 1, 570,  OIH)  00 

So  much  of  the  $200,000  appro]iriated  by  the  act  of  March  3,  1873,  for 
preservation  of  clothing  and  equipage  from  moth  and  mildew,  duriug 
the  year  ending  June  30,  1874,  as  was  used  during  the  year  ending 
June  30,  1873,  the  appropriating  act  rendering  it  available  in  that 

year 150,000  00 

Amount  placed  to  the  credit  of  appropriations  during  the  year  by  de- 
posits of  funds  for  distribution,  and  of  amounts  derived  principally 
from  sales  to  officers  of  public  property  purchased  during  the  year 

ending  June  30, 1873 16,114  5(5 

Amount  expended  for  other  Departments,  and  refunded  by  them  during 
the  fiscal  year 25 

Total 13,850,333  til 

Remitted  to  officers  for  disbursement  on  requests  of  the 

Quartermaster  General $13,365,188  96 

Requisitions  on  settlements  made  at  the  Treasury  of 

claims  and  accounts 22, 032  52 

Transferred  to  the  Ordnance  Department  for  the  manu- 
facture of  knapsacks,  canteens,  and  great-coat  straps .  41 ,  953  33 

13,429,174  ^1 

Balance  in  Treasury  June  30, 1873 421,159  IM 

The  accounts  and  vouchers  which  have  been  examined  in  this  offic< 
since  the  last  annual  report  show  disbursements  as  follows : 

On  account  of  appropriations  for  years  prior  to  the  fiscal  year  ending 

June  30, 1872 $1,843,605  1 

For  the  fiscal  year  ending  June  30,  1872 H,041,Hl>iJ  I 

For  the  fiscal  year  ending  June  30, 1873 5,6:id,  6:^  1: 

Total 15,524,Oa^  1 

Appropriations  are  charged  with  these  disbursements  as  follows  : 
Appropriations  for  the  Quartermaster's  Department, 


"RefCalsLT  supplies 

Incidental  expenses 

Purchase  of  cavalry  and  artillery  horses 

Bill-racks  and  quarters 

Army  transportation 

Mileage,  trausportat  on  of  officers'  ba|C2aj;e  . . 
Pnrchnee,  manufacture,  and  preservation  of 

clothing;,  camp  and  f;arrison  equipage 

Furcliiise  of  stoves 

^National  cemeteries 

Hospitals 

Headstones 


ToUl. 


Prior  to 
July  1, 1871. 


•376,  801  6« 
165, 975  38 

375  00 
295, 676  75 
959,  684  96 

486  39 

10.  499  36 
18,  145  31 
8.900  3:2 


Piscal  year  I 
1871-1872.  i 


Fiscal  year 
187-J-1K73. 


^'2, 940, 066  23 

903.317  10 

181,829  23 

1,081,257  06 

2,213,396  60 


491, 445  92 

16, 593  65 

156,456  29 


12,182,432  29 

705.951  31 

47.391  00 

793.  619  19 

1, 347, 823  OG 


413.158  29 

10.  527  55 

62, 921  62 

8,224  93 

1.  814  00 


1.  836, 548  13  7, 984, 362  08  5, 573,  863  24   15.  31M,  *;' 


Total. 


15,499, 
1,  't'i^, 

2,170. 
4,520, 


»15. 

fc*, 
1. 


3)1 
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Prior  to 
Jnly  1, 1811. 


FiKcal  vear 
1871-1872. 


FiRcal  ypar 
1872-1873. 


Total. 


Fire-proof  baildiD^n  at  Jeffersonville  Depot, 

Ind , 

Aroiv  contin^rencieg 

P>«T  t>epartQieiit .  

Siitwutence  IVpartment 

Me^lical  Department 

Orilntnce  Department 

Imlian  Department 

Soldiers' Home 


$142  50 

1,  555  26 

2  25 

782  43 


4. 574  56 


$51,5P4  13 

7in  82 

978  07 

2  25 

1, 900  72 

56  00 

2,112  65 

84  32 


104. 269  70 
500  00 


1115, 
1, 
% 


853  82 
362  32 
533  33 
4  50 
683  15 

56  00 
687  21 

84  32 


Total.. 


7, 057  00 


57,  437  95 


64, 769  70 


129, 264  65 


At  the  close  of  the  fiscal  year  tbo  balances  remaining  in  the  hands  of 
officers  aud  not  needed  to  discharg:e  liabilities  incurred  during  the  tiscal 
year,  and  payable  out  of  these  balances,  were  called  in  and  transferred 
to  officers  who  found  themselves  deficient  in  funds  to  pay  for  supplies 
and  i*orvi<H»8  purchased  or  rendered  under  orders  of  their  commanders. 

This  money,  scattered  all  over  tlie  United  States  and  Territories  among 
some  three  hundred  disbursing  officers,  has  not  yet  been  all  brought  into 
the  Treasury,  aud  the  process  of  settlement  of  outstanding  accounts  is 
j^till  proing  on.  It  appears  that  these  balances  thus  collected  will  not  be 
snflBcient  to  ])ay  for  all  the  supplies  purchased  and  services  rendered, 
aud  a  deficiency  estimate  has  accordingly  been  submitted,  it  amounts 
to: 

Regnlar  gnppHes |206,00O 

Incidental  expenses 241,000 

AnnTtraiiRiwrtatinn 592,000 

Barrtcks  and  quarters 127,000' 

Total 1.166,00(^ 

The  principal  deficiency  is  in  the  appropriation  for  transportation ; 
hat  there  are  also  deficiencies  in  regular  supplies,  incidental  ex£>euses^ 
and  harracks  and  quarters. 

It  i^  impossible  tor  any  human  intelligence  to  predict  the  exact  nature 
and  cost  of  the  military  operations  of  a  nation  during  a  period  of  twelve 
months,  which  begins  nearly  twelve  months  after  the  estimate  is  made. 

The  average  ordinary  general  expenses  of  the  Army  do  not  differ 
ffTftUly  from  year  to  year,  but  the  separate  items  differ  greatly,  as 
chanties  are  more  or  less  frequent  in  the  stations  of  the  troo[)s,  and  as 
oeir  ]K>sts  are  established  and  new  districts  occupied. 

The  estimates  of  this  office  are  based  upon  experience,  and  when 
rnluceii  it  is  not  always  possible  for  the  War  Department  to  so  regulate 
the  military-  uiovemeuts  and  to  control  the  cost  of  articles  given  by  law 
ui)d  regnlatioDs  to  the  troops  in  certain  definite  quantities  as  to  keep 
within  the  appropriation. 

The  law  gives  to  officers  and  men  certain  fixed  supplies  of  clothing^ 
of  quarters,  of  transportation,  and  when  the  appropriations  are  deficient, 
the  officers  find  themselves  in  the  dilemma  of  failing  to  provide  what  the 
lav  rfqaires  them  to  supply,  orof  incurring  liabilities  beyond  the  amount 
of  the  appropriations.    Whichever  course  is  taken  violates  law. 

The  forms  and  methods  of  keeping  and  making  accounts  and  returns 
in  the  Quartermaster's  Department  have  been  improved  and  simplified 
^v  the  issue  of  General  Orders  Ko.  64,  October  25,  1871 5  No.  08,  No 
vember  4,  1871;  No.  7,  February  21,  1872,  aud  No.  98,  November  14, 
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1872.  These  four  orders  publish  in  compact  form  the  existing  regnla- 
ticDS  for  making  returns  of  money  and  of  property,  and  those  which 
govern  the  system  of  transportation  of  military  material  and  of  troops. 

They  have  now  been  in  operation,  the  two  former  for  nearly  two  years, 
and  the  latter  for  one  year, and  the  annual  reports  of  oflBcers  doing  duty 
in  the  Quartermastei-'s  Department  are  bearing  almost  unanimous  testi- 
mony to  the  advantages  in  simplicity  and  intelligibility  of  the  forms  and 
system  now  in  use  and  established  by  these  general  orders. 

I  regret  to  see  in  the  system  of  regulations  recommended  to  the  War 
Department  by  a  board  of  officers,  and,  under  the  law  of  July  15, 1870, 
communicated  to  Congress,  a  proposition  to  transfer  from  the  Quarter* 
master's  Department  to  the  Commissary  Department  a  large  portion  of 
the  duties  of  this  De])artment. 

The  Quartermaster's  Department  has  always  had  as  one  of  its  special 
duties  the  transportation  of  all  military  stores.  It  is  organized  and 
trained  especially  to  this  duty,  and  there  can  be  no  doubt  that  sim- 
plicity, and  economy,  and  efficieucy  in  military  operations  are  best 
secured  by  committing  such  an  important  branch  of  the  service  to 
some  one  military  department.  Hence,  I  consider  as  likely  to  be  very 
injurious,  should  it  be  adopted,  the  proposition  to  transfer  to  the  Sub- 
sistence Department  the  transportation  and  storage  of  subsistence  sup- 
plies. 

The  proposition  is  that  the  Subsistence  Department  shall  be  responsi- 
ble for  and  have  control  over  the  transportation  of  its  supplies ;  that 
commissaries,  in  addition  to  purchasing  and  issuing  as  heretofore,  shall 
contract  for  all  transportation  of  their  su[)plies,  wherever  mil  or  water 
transportation  can  be  contracted  for  or  hired  ;  that,  when  supplies  are 
to  be  transported  to  posts  away  from  rail  or  water,  the  commissary  shall 
make  requisition  on  the  quartermaster,  at  the  point  w^here  such  supplies 
leave  rail  or  water,  for  Government  wagons  and  teams  for  their  transtK)r- 
tation.  If  the  quartermaster  cannot  furnish  these,  the  commissary  to 
hire  wagons  or  contract  for  the  delivery  of  the  supplies  at  the  place  of 
destination ;  and  at  points  of  transshipment,  if  there  are  no  suitable 
store-houses,  the  commissary  to  hire  or  build  such  as  are  needed.  This, 
if  adopted,  will  transfer  to  the  commissary  a  large  part  of  the  duties  of 
the  quartermaster.  It  will  establish  two  great  parties  competing  against 
each  other  at  all  important  strategic  points  for  transportation.  The  offi- 
cer of  each  department  will  have  as  a  first  duty  the  success  of  his  own 
department  of  the  service,  the  fultillment  of  the  orders  he  receives.  If 
there  is  but  one  steamboat,  the  quarterumster  and  the  commissary  will 
compete  for  its  control,  and  the  prices  of  freight  will  advance. 

If  there  is  a  scant  supply  of  wagons,  of  mules,  or  of  oxen,  the  same 
competition  will  spring  up.  Instead  of  one  department  dealing  with  the 
owners  of  the  steamboat,  the  railroad,  the  wagon,  the  inland  mule  or  ox- 
train,  there  will  be  two,  each  acting  in  the  interest  of  the  same  party, 
the  United  States,  but  competing  and  bidding  against  each  other.  So, 
too,  instead  of  one  department  and  one  set  of  officers,  as  heretofore,  con- 
structing or  renting  the  requisite  storehouses,  there  will  be  two  compet- 
ing for  the  lease,  and  as  the  quartermaster  will  have  no  footing  in  the 
commissary  storehouses  there  will  be  two  store-houses  erected  or  hired 
at  the  expense  of  the  Treasury  instead  of  one.  Eesponsibility,  too,  will 
be  divided  and  weakened.  The  commissary  is  to  do  these  things  after 
his  goods  leave  the  railroad  or  steamer  in  case  the  quartermaster  is  un- 
able to  furnish  the  wagons  and  has  no  spare  storehouses. 

There  are  other  provisions  in  the  draft  of  these  regulations,  as  printed 
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by  Consrress,  H.  B.  Report  85,  which  make  radical  changes  in  the  posi- 
tioos  of  large  numbers  of  officers. 

The  Qaartermaster's  Department  has  been  recognised  by  law,  and  by 
regulations  and  orders,  as  a  part  of  the  general  staff  of  the  Army.  In  it 
promotion  and  rank  are  regulated  as  a  part  of  the  staff.  These  proposed 
regalations  propose  to  change  all  this,  and  to  remand  certain  most  im* 
portHDt  departments  of  the  staff  to  a  separate  and  anomalous  condition 
as  parts  of  a  special  staff  or  administrative  service  or  supply-branches 
of  the  service. 

The  experience  of  many  years  in  this  country,  and  observation  of  the 
coarse  of  military  events  here  and  elsewhere,  which  in  the  life  time  of 
this  generation  have  been  on  a  very  great  scale,  both  at  home  and 
abroad,  have  conclusively  vindicated  the  system  of  this  country  which 
gives  to  all  officers  of  the  staff  of  the  Army  on  whose  intelligence,  skill, 
and  zeal  the  application  and  support  of  the  physical  and  moral  power  of 
the  soldier  depend,  military  rank  and  military  responsibility.  This  prin- 
ciple has  been  lately  introduced  even  into  the  Navy.  It  secures  a  higher 
order  of  service,  greater  zeal,  intelligence,  ardor,  and  integrity,  and 
now  the  draft  of  new  regulations  proposes  to  cripple  and  weaken  this 
.system  by  driving  these  several  corps  of  intelligent  officers  out  of  the 
p<^ition  and  standing  in  which  they  have  won  honor  to  themselves, 
done  credit  to  the  Army,  and  good  service  to  their  country  in  time  of  its 
greatest  need. 

While  the  system  of  reports  and  accounts  has  been  simplified  by  the 
action  of  the  War  Department  in  the  publication  of  these  general  orders, 
legislation  has  introduced  into  all  the  accounts  of  this  office,  and  of 
hundreds  of  disbursing  officers,  a  serious  difficulty  and  complication. 
Each  officer  of  the  Quartermaster's  Department  who  disburses  money 
has  occasion  to  expend  it  under  several  of  the  different  heads  of  appro- 
priation. Though  he  may  have  a  large  sum  of  money  to  his  credit  and 
rabject  to  his  check,  he  may  be  unable  to  pay  a  just  bill  for  forage  or 
for  services  because  he  has  none  of  that  particular  appropriation  on  hand. 
This  increases  nearly  nine-fold  the  entries  in  his  accounts.  It  often  occa- 
sions delay  in  payment  of  the  public  creditor,  and  by  complicating  the 
accoants  increases  the  liability  to  errors  and  disallowances.  Both  the 
officer  and  the  public  creditor  suffer,  and  the  Treasury  suffers  in  many 
vays,  as  each  disbursing  officer  must  have  a  working  balance  under 
each  head  of  appropriation;  the  toUil  amount  lying  to  his  credit,  un- 
used, in  the  public  depository  must  he  much  greater  than  if,  out  of  any 
»um  to  his  credit,  he  wasallo^ved  to  pay  any  just  account.  The  remedy 
for  this  evil — and  it  is  a  great  one — would  be  the  making  of  the  appro- 
priations ibr  the  Quartermaster's  Department  under  a  single  title. 

While  the  total  gross  sum  needed  for  the  service  of  this  Department 
can  be  estimated  for  any  ordinary  year  with  considerable  accuracy,  it 
is  not  possible  to  secure  absolute  accuracy  in  each  of  the  million  items 
which  go  to  make  up  the  sum  total,  or  in  the  several  divisions  under 
which  it  has  been  customary  to  present  these  estimates  to  Congress. 
It  would  be  much  better  to  appropriate  for  the  Quartermaster's  Depart- 
meat  in  one  gross  sum  equal  to  the  aggregate  of  the  estimate,  and  thus 
simplify  accounts  and  secure  the  prompt  and  certain  payment  of  the 
pablic  creditor.  All  dealers  now  charge  something  for  the  risk  of  delay 
which  experience  shows  them  that  the  present  system  too  often  causes. 

The  report  of  the  officer  in  charge  of  the  branch  of  this  office  which 
examines  the  accounts  of  disbursing  officers  sets  forth  in  detail  the 
inconvenience  and  injury  to  the  service  arising  from  this  system,  and 
the  report  (H.  B.  No.  87,  Forty-second  Congress,  third   session)  by 
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the  Committee  on   Expenditures  in  the  War  Department,  printed  by 
the  House  of  Representatives,  also  very  forcibly  presents  the  case. 

The  following  table,  which  gives  the  balances  remaining  in  Treasury 
on  account  of  the  Quartermjister's  Department  on  the  30th  June, 
1873,  will  show  the  complication  of  accounts  caused  by  the  requirement 
of  the  law  to  treat  each  head  of  appropriation  under  each  year  as  a 
separate  and  distinct  appropriation,  to  be  drawn  upon  and  accounted 
for  separately.    There  are  forty-three  separate  appropriations. 

Balances  of  appropriations  undrawn  hy  the  Quartermaster's  Department,  July  1,  1873. 


Prior  to  July 
1. 1870. 

1870-1871. 

182.  068  0.-^ 
6:1,  330  62 

12,  zn  29 

45.  075  91 
8,  597  38 

1871-1872. 

1872-1871 

1873-1874. 

Kf^fnilftr  nnppliefi 

$363,400  8G 
154, 582  71 
51,  773  50 
125, 124  02 
801.  844  32 

29.  P82  66 
76,312  m 
34,  403  27 

$?<>.  263  98 
12f*.  22:i  05 
22. 109  T3 
79,  JKW  32 
684,684  14 

11.688  55 
3.813  40 
7, 092  96 

32, 952  3.1 
156,541  92 

$4,500,000  00 
1  300  000  00 

Incidental  expenaea 

PuiTha."«o  of  horsea 

350  000  00 

Burracks  and  quarters 

Trauaportation  of  the  Army . . . 

Transportation  of  officers' bag- 

SQffe... 

1.  700. 000  00 
4,  492, 096  50 

Clotliiug  of  the  Army 

47. 180  55 
21  60 

96. 488  90 
40  00 

4  53 

1, 045, 037  92 

Stoves 

National  cenaeteries  . * 

275  OOO  00 

Hospitals 

522  00 

15,  473  49 

9. 157  57 

183.  866  25 

10,  UOO  00 

100  roo  00 

Rxpi-nses  of  aalea 

lleail-.stones 

1 

1.000,000  00 

Monument  at  Salisbury,  N.  C 

1 

Preservation  of  clothing 

50  000  00 

' 

Total 

1, 637, 936  00 

359,505  40 

1,030,712  12 

421, 191  00 

14.812,134  42 

The  number  of  money -accounts  and  of  property -ret  urns  examiued 
during  the  past  year  is  not  so  great  as  in  previous  yeara.  This  is  due 
in  great  measure  to  the  increased  difficuilty  of  the  settlement  under 
the  act  of  3d  June,  1870.  But  at  this  time  all  accounts  and  returns  for 
years  prior  to  1873  have  been  examined,  and  nearly  all  those  for  first  quar- 
ter of  1873  have  been  examined.  Those  for  the  second  quarter  of  1873 
are  now  in  course  of  examination,  and  the  examination  of  those  for  the 
third  quarter,  which  has  just  closed,  will  b^  commenced  before  all  are 
received  from  officers.  The  work  of  examination  may  therefore  be  said 
to  be  up  to  date. 

The  Quartermasters  Department  is  charged  with  the  duty  of  provid- 
ing the  means  of  transportation,  by  land  and  water,  for  all  troops  and 
all  material  of  war.  It  furnishes  the  horses  of  the  artillery  and  cavalry, 
and  horses  and  mules  for  the  trains.  It  provides  and  distributes  cloth- 
ing, tents,  camp  and  garrison  equipage,  forage,  lumber,  and  all  mate- 
rial for  camps  and  for  shelter  of  troops  and  of  stores.  It  builds  bar- 
racks, hospitals,  store-houses ;  provides  wagons  and  ambulances  and 
harness,  except  for  cavalry  and  artillery  horses;  builds  or  charters 
ships,  steamers  and  boats,  docks  and  wharves ;  constructs  and  repairs 
roads,  railways,  and  bridges ;  clears  out  obstructions  in  rivers  and  har- 
bors when  necessary  for  military  purposes ;  provides,  by  hire  or  pur- 
chase, grounds  for  military  encampments  and  buildings ;  pays,  generally, 
all  expenses  of  military  operations  not  by  law  expressly  assigned  to  souie 
other  department;  and,  finally,  it  provides  and  maintains  military  cem- 
eteries, in  which  the  dead  of  the  Army  are  buried. 

Food,  arms,  ammunition,  medical  and  hospital  stores  are  purchased 
and  issued  by  other  departments,  but  the  Quartermastei^'s  Department 
transports  them  to  the  place  of  issue,  and  provides  store-houses  for  their 
preservation  until  consumed.    The  corps  of  officers  upon  whom  all  these 
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duties  fall  lias  been  reduced  by  time  until  it  is  not  able  to  fill  well  every 
post  at  which  an  officer  of  activity  and  ability  is  needed.  Its  ranks 
sboold  be  now  opened  to  promotion  and  appointment. 

Many  officers  of  the  line,  finding  themselves  charged  with  heavy  re- 
poosibility  as  acting  assistant  quartermasters,  and  having  icsnfficieut 
assistance,  at  frontier  posts,  ask  that  the  enlistment  of  post  quarter- 
master-sergeants may  be  allowed  by  law.  Such  non-commissioned 
officers,  selected  for  experience  and  fidelity  shown  in  actual  service, 
woald  be  very  useful.  They  would  remain  at  posts  in  charge  of  the 
property  when  the  garrison  changed,  and  thus  would  preserve  knowl- 
edge and  responsibility  now  often  lost  through  the  frequent  change  of 
officers.  Such  officers  also  ask  that  some  compensation  may  be  granted 
them  for  the  risk  which  they  incur  in  the  disbursement  of  public  money, 
and  for  the  responsibility  involved  in  the  care  of  large  amounts  of  pub- 
lic property. 

I  have  the  honor  to  renew  the  recommendation  heretofore  made,  that 
an  allowance  of  $10  per  month  be  made  in  addition  to  the  pay  of  every 
line  officer  who  is  detailed  by  proper  authority  as  acting  assistant  quar- 
termaster of  a  military  post,  when  such  detail  is  properly  reported  to 
and  approved  by  the  War  Department.  Such  an  allowance  is  only  just, 
and  it  would  relieve  the  service  from  the  feeling  that  heavy  duties  are 
imiwscd  by  such  detail  without  any  recognition  or  compensation.  Such 
duties  are  important,  and  they  should  be  sought  by  good  officers,  not 
imposed  upon  the  slothful  or  unwilling. 

About  three  hundred  and  eighty  officers  of  the  line  act  every  year  for 
^me  iK>rtion  of  the  time  as  acting  assistant  quartermasters. 

The  officers  of  the  regular  establishment  of  the  Quartermaster's  De- 
partment, all  of  whom  have  served  through  the  late  war  and  have  had  - 
ninch  experience,  are  stationed  at  the  more  important  depots  and  posts. 
Yet  many  posts,  involving  heavy  responsibility  in  money  and  property, 
and  calling  for  good  judgment,  integrity,  and  zeal,  are  occupied  by  sub- 
alterns of  the  line,  on  duty  as  acting  assistant  quartermasters. 

The  expenditures  of  the  Quartermaster's  Department  have  been  dis- 
tributed throughout  the  country  among  the  several  military  departments 
and  divisions,  and  the  principal  purchasing  and  supply  depots,  as  fol- 
lows: 

S^miitanoes  to  disbaning  officers  in  the  Military  Division  of  the  At- 
lantic       $448,872  ft9 

Of  which  there  was  sent  to — 

I^wtnient  of  the  East |335,2«7  20 

IVparrroent  of  the  Lakes 113,005  39 

TutheMintary  Division  of  the  Missonri 6,230,133  79 

Of  which  there  was  sent  to — 

I>epartment  of  the  Missouri 1,024,892  80 

TJ^partment  of  the  Platte 1,1:^5,670  93 

Di-I«jirtment  of  Dakota 854,154  35 

rV|iartment  of  Texas 1,748,234  29 

DiMtrict  of  New  Mexico 451,308  25 

I»rpot  at  Chicago 499,756  46 

I>{iot  at  Saint  Loois 516,116  71 

To  riM  Military  Division  of  the  Pacific 3,066,342  37 

To  the  Military  Division  of  the  South 1,020,054  64 

Of  which  there  was  sent  to — 

rH»artment  of  the  South 695,792  61 

I»»-partmentoftheGnlf 324,262  03 

To  the  principal  depots 2,364,295  84 

Of  which  there  was  sent  to — 

NVwYork 349,760  33 

VasJiiDjcton 726,071  52 

fhi}MdflphiA 1,108.110  20 

i/ftfcrtonviUe 180,353  79 
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To  officers  in  immediate  charge  of  national  cemeteries $137, 104  85 

To  independent  posts 98,464  «8 

Of  which  there  was  sent  lo- 
west Point,  N.  Y $44,905  74 

Springfield  armory,  Mnss 2, 431  68 

Fort  Columhtis,  New  York  Harhor 826  50 

Cavalry  depot,  Saint  Lonis 3,600  93 

Newport  Barracks,  Ky 7, 551  37 

Colnmhns  arsenal,  Ohio 1,223  50 

Indianapolis  arsenal,  Ind 789  10 

Watertown  arseual,  Mass 11,838  60 

Allegheny  arsenal,  Pa 2,557  00 

Watervliet  arsenal,  N.  Y 10,261  25 

Frankford  arsenal.  Pa 200  00 

Pikesville  arsenal,  Md 317  11 

Angnsta  arsenal,  6a: : 2,3:)7  30 

Kennebec  arsenal.  Me 805  93 

Benicia  arsenal,  Cal 4, 148  73 

Detroit  arsenal,  Mich, 892  46 

Rock  Island  ai-senal,  111 3,597  (W 

Total  amount  remitted 13,365,188  96 

Eemittances  from  the  appropriation  for  the  fiscal  year  ending  June 
30, 1873,  have  been  made  as  follows : 

Regular  supplies : 

Fuel $1,128,958  68 

Forage 3,197,430  06 

Straw 84,H01  60 

Stationery 94,894  89 

Stoves 88,615  23 

Total  regular  supplies $4, 594, 700  46 

Incidental  expenses 1,300,380  AS 

Horses,  cavalry  and  artillery 292, 714  54 

Barracks  and  quarters : 

Rent  of  quarters  for  officers $323,092  00 

Rent  of  store-houses,  offices,  commutation  of  quarters  for 

enlihted  men,  &c 312,318  03 

Buildinff-material  for  repairs 550,161  64 

New  hmldings  authorized 281,356  26 

Total  barracks  and  quarters 1,466,928  03 

Army  transportation 4,325,601   99 

Clothing  and  equipage 8&?,  412   (»7 

National  cemeteries 250, 729  70 

Hospitals 84,52G  ol 

Stoves 10,000   lit} 

Preservation  of  clothing  and  equipage  from  moth  and  mildew 150.  OOO   1H> 

Mojave  claims,  (special  appropriation) 14, 219   iXi 

Head-stones 16,133   To 

Expenses  of  sales 842  4:! 

Total  amount  remitted 13,365, 18a   O* 

INSPECTION   BRANCH. 

To  this  branch  of  this  office  are  committed  the  keeping  of  record.s  o 
stations  and  duties  of  officers,  of  correspondence,  the  examination  o 
reports  of  inspection,  of  reports  of  boards  of  survey,  the  filings  and  x>^^^ 
serration  and  distribution  of  orders  and  circulars.  Through  this  bra,  ii  ctl 
of  the  office  about  180,000  papers  pass  and  are  recorded  yearly.  I-ii^t;, 
of  the  officers  of  the  Quartermaster's  Department,  and  of  officers  of  t  li 
line  who  have  served  in  the  Quarterinaster's  Department  during-  tli 
year,  with  their  stations  and  duties,  will  be  found  attached  to  t:li 
report. 
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I?(BEBTED  RAILROAD  COMPANIES. 

At  the  rlofie  of  tho  war,  under  executive  orders  of  8tli  August  and  14th 
October,  I8«i5,  ther«  were  Bold  on  credit  to  various  railroad  companies, 
priQcipallyin  the  South,  railroad  material  to  the  appraised  value  of..  (7, 556, 033  95 
There  remained  due  aud  unpaid  from  certain  of  these  railroads  on  30th  of 

Jane,  1^2 4,734,442  43 

During;  the  past  fiscal  year,  interest  and  exiMsnses  accrued  upon  this  debt 

to  the  amount  of 101,573  95 

Pa^meDta  during  the  year,  on  account,  have  ainonnted  to 151, 303  44 

Oil  the  30th  June,  1873,  the  debt  uncollected  ainonnted  to 4, 658, 924  07 

exdosive  of  the  sunt  of  $25,788.87  due  from  the  New  Orleans  and  Ohio 
Railroad,  which  debt  is  lost  by  the  bankruptcy  of  the  company.  The 
total  collections  on  account  of  this  debt,  to  30th  June,  1873,  amount  to    5, 116, 605  53 

The  earlier  collections,  bein<^  reimbursements  of  the  Qaartermaster^s 
Department  for  property  originally  purchased  with  its  appropriations, 
were  applied  to  its  service,  reducing  the  amounts  of  the  annual  estimates 
for  appropriations ;  but  since  the  passage  of  the  law  of  May  8,  1872, 
requiring  all  proceeds  of  sales  of  public  property  to  be  deposited  in  the 
Treasury,  to  credit  of  miscellaneous  receipts,  these  collections  have  taken 
that  course.  Fifty  railroads  originally  availed  themselves  of  the  privi- 
leges of  the  executive  orders.  Thirty  of  them  have  paid  their  debts  in 
lull  with  interest.  Twenty  now  remain  in  debt  to  the  United  States  on 
this  account. 

A  full  statement  of  these  accounts  accompanies  this  report;  to  it 
reference  is  made  for  detailed  information. 

Against  some  of  the  roads  greatly  in  default  suits  have  been  com- 
menced in  the  United  States  courts. 

Since  my  last  report  the  suit  against  the  Nashville  and  Decatur  Bail- 
road  has  been  compromised  and  settled  by  the  Secretary  of  War,  under 
authority  of  the  act  of  3d  March,  1871,  (16  Stat.,  chap.  119)  for  the  sum 
of  170,000,  of  which  86,000  was  yaid  in  cash,  the  balance  to  be  paid  in 
ten  years  from  1st  July,  1872,  with  interest,  semi-annually,  at  the  rate 
of  5  per  cent,  per  annum,  secured  by  bond  and  lien  upon  tiie  property 
of  the  company,  guaninteed  by  the  Louisville  and  Nashville  Railroad, 
and  by  decree  of  the  United  States  circuit  court  affirming  the  liability, 
and  to  be  enforced  by  execution  in  case  of  default. 

Other  suits  are  yet  unsettled,  for  details  in  reference  to  which  I  refer 
to  the  reiM)rt  of  Major  Ludington,  the  officer  in  charge  of  the  transpor- 
tation branch  of  this  office,  which  accompanies  this  report. 

Some  of  the  roads  largely  indebted  to  the  Government,  and  which 
have  given  bond  for  the  application  of  their  postal  earnings  to  the  pay- 
ment of  their  debt,  refuse  or  persistently  neglect  to  give  the  order  for 
the  payment  of  their  earnings,  which,  in  the  judgment  of  the  Post- 
Office  Department,  is  necessary,  before  the  money  can  be. thus  applied. 
Some  of  these  earnings  have  thns,  under  the  law,  lapsed  into  the  Treas- 
nry ;  other  considerable  amounts  are  locked  up.  They  are  not  turned 
over  to  the  roads,  but  not  being  turned  over  to  this  Department  it  can- 
not credit  the  debt  account  of  the  railroads  with  them. 

Some  provision  of  law  for  the  collection  of  this  money  and  settlement 
of  the  debt,  so  far  as  it  will  go,  is  desirable. 

TRANSPOBTATION. 

Tlie  General  Order  No.  98,  of  1872,  establishing  the  improved  system 
of  traosi>ortatioD,  has  been  distributed  to  officers  of  the  Army  and  to 
all  railroads  aud  transportation  companies  having  dealings  with  this 
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office.  It  is  found  to  be  satisfactory  to  tbe  officers  and  to  the  public 
with  whom  they  deal. 

The  total  movement  of  transportation  daring  tbe  year,  tbus  far  re- 
ported, amounts  to  72,860  persons,  8,148  beasts,  and  164,125,223  pounds 
of  material. 

The  cost  of  railroad  transportation  during  the  year  amounts  to 
81,2?5,579.43,  of  which  accounts  for  $921,514.87  have  been  settled  or 
transmitted  by  this  office  to  the  Treasury  for  settlement. 

The  movement  over  the  Pacific  Riiilroad  has  been : 


Name  of  railroad. 

No.  of  per- 
sons moved. 

No.  of  beasts' 
moved. 

FreiRht    in 
pounds. 

Union  Pacific 

6,16G 

3,034 

1,951 

S23 

1,763  1 
63  1 
390 
36 

21,  697, 108 
2,  444  21 1 

Central  Pacific  of  California 

Kansaa  Pacific 

5  711  947 

SioQxCitvand  Pacific 

3.  544. 054 

Total 

11,  .374 

8,253  , 

33,397.318 

The  cost  of  this  service  is  estimated  at: 

For  the  Union  Pacific  Rftilroad $445,501  00 

For  tlio  CVntral  Pacific  Railroad 136,5^  07 

For  the  KansaH  Pacific  Railroad 14t).  797  00 

For  the  Sioux  City  and  Pacific  Railroad *2,  402  44 


Total  yalae  of  service  of  the  Pacific  railroads  during  the  year.. 


734, 298  51 


Until  the  passage  of  the  act  of  3d  IMarch,  1873,  one-half  the  earnings 
of  these  roads  for  military  transportation  was  paid  in  cash,  on  proof  of 
service,  and  the  other  half  was  retained  by  the  Treasury  to  be  used  in 
payment  of  the  interest  on  the  United  States  bonds  issued  to  them. 
Since  the  passage  of  that  hiw  the  whole  of  these  earnings  have  been 
withheld  by  the  Secretary  of  the  Treasury,  but  it  is  charged  against  the 
appropriations  for  transportation  of  the  Army. 

The  earnings  of  the  Pacific  railroads  in  the  previous  fiscal  ye^ir, 
ending  June  30,  1872,  were  $800,857;  in  the  year' ending  June  30,  1871, 
$707,047.99. 

WAGON  AND  STAGE  TRANSPORTATION. 

By  wagon  we  moved  during  the  year  756  passengers,  32,004,035  pounds 
of  material;  by  stage,  1,380  passengers,  3,048  pounds  of  mat^^rial.  The 
cost  of  wagou  transportation  was  $097,943.44;  of  stage  transportation, 
$59,319.29. 

Thirty-two  contracts  for  wagon  transportation  are  reported  during 
the  year. 

The  existing  contract  for  wagon  transportation  from  the  line  of  the 
new  Atchison,  Topeka  and  Santa  Fe  Railroad,  and  from  the  Kansas, 
Pacific  and  Denvey  and  Rio  Grande  Railroads,  to  posts  in  the  Depart- 
ment of  Missouri,  and  in  Texas  and  New  Mexico,  and  to  Camp  Ai)ache, 
Arizona,  is  at  the  rate  of  90J  cents  per  100  pounds  per  one  hundred  miles. 
This  is  a  considerable  reduction  from  the  previous  contracts,  which 
averaged  $1.17^. 

The  existing  wagon  contract  rates  in  Texas  generally  show  a  material 
reduction  in  price,  attributable  to  the  extension  of  railroads  into  the 
interior,  the  shortening  of  the  wagon  routes,  and  the  avoidance  of  the 
routes  through  the  heavy  soils  and  wet  climate  of  the  coast. 
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On  the  Pacific  coast  the  rates  have  slightly  increased.  The  demand 
for  transportation  due  to  the  Modoc  war,  carried  on  during  the  rainy 
season,  will  account  for  this  increase.  That  campaign  was  very  de- 
stracUve  to  the  means  of  transportation. 

WATER  TRANSPORTATION. 

By  water  the  movement  has  been  of  37,789  persons  and  2,026  beasts, 
and  55,467,201  pounds  of  stores.  The  cost  of  this,  so  far  as  the  bills 
have  been  settled,  was  $760,973.58. 

Three  small  ste^imers  and  two  schooners  owned  by  the  United  States 
have  cost  during  the  year  $37,413.19.  Twelve  vessels  have  been  hired 
or  chartered  during  the  year,  at  a  cost  of  $43,056.76.  Both  tliese  sums 
are  included  in  the  aggregate  cost  of  transportation  by  water,  reported 
above. 

Daring  the  past  fiscal  year  accounts  and  claims  for  transportation 
service  rendered  in  previous  years  have  been  paid,  or  transmitted  from 
this  oflSce  to  the  Treasury  for  payment,  amounting  to  $652,409.17. 

CONTRACTS  FOR  REGULAR  AND  MISCELLANEOUS  SUPPLIES. 

Daring  the  year  614  contracts  for  supplies  were  reported  to  this  office, 
as  follows:  For  forage,  230  contracts  for  20,318,814  pounds  of  oats  or 
hariey,  19,372,472  pounds  of  corn,  30,744  tons  of  hay,  439,000  pounds 
of  bnin ;  11  for  2,508  tons  of  straw ;  30  for  22,011  tons  of  coal ;  144  for 
84,022  conls  of  wood  ;  37  for  49,075  bushels  of  charcoal ;  4  for  cou»truc- 
tion  of  quarters ;  47  for  transportation ;  7  for  horses  and  mules ;  12  for 
clothing,  camp  and  garrison  equipage ;  16  for  national  cemeteries,  and 
maay  for  miscellaneous  supplies  and  services. 

FORAGE,  STRAW^  AND  FUEL. 

The  issues  of  these  supplies  have  been :  Corn,  588,488  bushels ;  oats, 
03t»,G90  bushels;  barley,  172,870  bushels;  hay,  48,588  tons:  fodder,  116 
tMi8;  stntw,  3,292  tons;  bran,  55,084  bushels.  Of  wood,  the  issue  was 
13^^786  cords;  of  anthratic  coal,  16,937  tons;  of  bituminous  coal, 
U,300  tons. 

ANIMALS. 

One  thousand  nine  hundred  and  thirty-eight  horses,  costing  $255,- 
460.19,  were  bought  during  the  year.  The  average  cost  in  California 
was8llO.il;  in  the  Department  of  the  Columbia,  $115;  Department 
of  the  Missouri,  8126.36;  in  Texas,  $132.46 ;  Dakota,  $139. 

lu  addition  to  occasional  purchases  of  horses  to  supply  losses,  1,200 
remounts  were  authorized  this  spring  for  the  several  cavalry  regiments, 
as  follows :  For  First  Cavalry,  none ;  Second  Cavalry,  175 ;  Third  Cav- 
aJr>-,  none;  Fourth  Cavalry,  175;  Fifth  Cavalry,  150;  Sixth  Cavalry, 
lOU;  and  Seventh,  Eighth,  Ninth,  and  Tenth  Cavalry,  each  150.  Those 
for  the  Sec<fh4l,  Sixth,  Seventh,  and  Tenth  Regiments  were  purchased 
in  Missouri,  Iowa,  and  adjoining  States ;  those  for  the  Fifth,  in  Cali- 
ftiroia;  those  for  the  Fourth,  in  Texas;  those  for  the  Eighth,  at  Leaven- 
worth and  in  Colorado,  and  those  for  the  Ninth,  at  points  desig- 
nated by  the  general  commanding  Department  of  Texas.  These  pur- 
rlijwes  were  made  by  boards  of  officers  assembled  by  the  department 
cummauderM,  each  board  consisting  of  a  quartermaster  and  one  or  two 
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officers  of  the  regiment  for  which  the  horses  were  iDteiided.  The  boards 
moved  through  the  districts  assigned  for  their  operations ;  published 
their  wants  by  posters,  and  purchiised  from  farmers  and  stock-raisers 
direct,  without  intervention  of  middlemen.  The  result  has  given  satis- 
faction, and  the  system  secured  good  horses  at  fair  prices. 

MULES. 

Two  thousand  three  hundred  and  ninety-seven  mules  were  purchased 
for  the  trains  at  a  cost  of  $328,033.02.  The  greater  number  of  these 
were  bought  for  the  expedition  to  escort  the  Northern  Pacific  Railroad 
surveying  party  from  Fort  Abraham  Lincoln,  on  tlie  Missouri,  to  aud 
beyond  the  Yellowstone  River.    The  average  cost  of  mules  was  $137. 

Ouo  thousand  and  lifty-one  horses  were  sold  for  $46,624.43;  200 
mules,  for  $9,313.06.  The  proceeds,  $55,937.49,  have  been  deposited  in 
the  Treasury  to  the  credit  of  miscellaneous  receipt^s. 

Four  hundred  and  twenty-four  horses  aud  4S9  mules  are  reported  to 
have  died,  aud  158  horses  and  100  mules  to  have  been  lost  or  stoleu 
during  the  year,  and  the  number  in  service  at  the  close  of  the  year  was 
10,130  horses  and  10,425  mules. 

ARMY  WAGONS  AND  HARNESS. 

There  are  reported  in  service  3,107  wagons,  125  spring-wagons,  240 
ambulances,  23,411  sets  of  wagon-harness,  2,148  sets  of  ambulance-har- 
ness, all  serviceable. 

The  stock  of  wagons  in  the  Army  has  suffered  by  use  and  age.  Even 
those  kept  in  store  have  deteriorated  by  dry -rot  and  by  attacks  of  insects, 
to  which  hard  timber  is  liable,  so  that  many  of  tliose  in  use  were  unre- 
liable and  unfit  to  be  used  on  a  long  march.  The  Yellowstone  expe- 
dition, in  Department  of  Dakota,  was  outfitted  with  a  new  train,  and 
many  new  wagons  have  been  sent  to  other  departments  to  replace  those 
which  had  failed  or  threatened  to*fail. 

Five  hundred  and  fifty  new  wagons  were  purchased  during  the  year. 
Two  hundred  and  fifty,  purchased  in  open  market  to  meet  the  emergency 
of  the  immediate  outfit  of  the  Yellowstone  expedition,  cost  $175  each. 
Contracts  were  made  for  the  others,  giving  more  time  for  the  manufac- 
ture, at  $149.50  each. 

The  train-wagon  used  for  many  years  in  the  operations  of  the  United 
States  Army  before  the  war  is  of  excellent  design  and  construction. 
In  the  very  dry  climate  of  the  higher  plains,  and  in  the  deserts  of  the 
Colorado  and  Gila,  exposed  to  a  scorching  heat,  and  in  an  atmosphere 
without  moisture,  the  timber  shrinks  aud  cracks.  The  wagon-builders 
of  this  country  have  for  several  years  been  experimenting  with  metallic 
hubs,  many  of  which  have  been  patented.  Of  some  of  the  best  of 
these,  many  thousands  are  now  annually  made  and  put  into  use.  I  be- 
lieve that  some  of  them  will  prove  to  be  better  fitted  for  u^e  in  the  ex- 
tremely dry  climates  than  wood,  and  samples  of  each  of  those  which 
appeared  to  be  best  have  been  purchased  and  distributed  to  posts  in  the 
most  trying  climates  for  trial.  The  change  is  an  important  one,  and  will 
not  be  made,  generally,  unless  the  result  of  these  trials  is  cT)nclusive  in 
favor  of  some  one  of  the  metallic  hubs. 

HORSE-SHOES  AND  SHOEING-MATEBTAL,  SMITHS'  AND  SADDLERS'  TOOLS- 

Under  the  provisions  of  General  Orders  No.  2,  War  Department,  Ad- 
jntant-GeneraPs  Office,  January  2, 1873,  the  supply  of  tools  and  of  shoes 
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for  shoeing  cavalry  and  artillery  horses  was  transferred  from  the  Qnnr- 
termaster^s  Department  to  the  Ordnance  Department,  and  large  quan- 
tities of  these  materials  and  tools  purchased  by  the  Quartermaster's 
Department  have,  under  that  order,  been  transferred  to  the  officers  of 
the  Ordnance  Department. 

The  Quartermaster's  Department  must  still  keep  smiths  and  tools  for 
repair  of  its  wagons,  and  for  shoeing  the  draught  animals,  at  every  post, 
and  wheu  there  are,  as  is  frequently  the  case,  no  enlisted  farriers  with  a 
body  of  ciivalry,  its  officers  are  still  called  upon  to  provide  for  shoeing 
their  horses.  Thus  two  establishments  are  kept  up  throughout  the 
military  service  to  do  the  same  thing,  which  appears  not  to  be  an  efficieut 
or  economical  arrangement 

EPIZOOTIC. 

The  epidemic  catarrh  which  traversed  the  continent  during  the  past 
year,  vit>ited,  it  is  believed,  every  military  post,  and  attacked  a  great 
majority  of  the  horses  and  mules  of  the  military  establishment.  It  ap- 
peared early  in  New  York  and  its  vicinity,  and  a  method  of  treatment 
adopted  by  Brevet  Major-General  Ingalls,  assistant-quartermaster  gen- 
eral, upon  the  advice  of  the  veterinary  surgeons  of  New  York,  was 
printed  and  distributed  to  military  posts  : 

Headquarters  Dkpartment  of  thk  East, 

Office  Chief  Quartermaster, 

New  York  Qity,  October  28, 1872. 
IClroular.l 

The  attention  of  officers  and  a^irents  in  charge  of  pnblic  animi^ls  belonging  to  the 
Qiurterniftster's  Department  in  the  Department  of  the  East  is  called  to  the  **  epizootic 
eatanh"  now  prevalent  among  horses.  They  are  directed  to  observe  the  following 
nles  for  the  treatment  of  this  disease,  and  to  report  results  to  this  office  at  the  end  of 
the  present  month,  and  every  ten  days  thereafter,  nntil  the  disease  disappears. 

It  is  assumed  that  the  staliles  are  always  kept  clean,  dry,  and  well  ventilated,  with 
pl«ity  of  fresh  air  and  snnlight,  when  possible.  It  is  also  assumed  that  the  horses  are 
never  overworked,  but  properly  exercised  at  all  times,  whether  sick  or  well,  and  that 
they  are  fed  with  wholesome  forage,  regularly  groomed,  and  kept  warm. 

^        **         ^  RUFUS  INGALLS, 

Col.  and  Aast,  Q.  Gen,,  BvL  Maj,  Gen.,  U,  S,  A,,  Chief  QuarUsrmaster, 

'    Bules  far  the  treatment  of  the  diaeaae. 

On  the  first  appearance  of  the  disease  give  the  horse  a  thorough  steaming  with  hot- 
hoiled  oats,  placed  in  a  bag,  and  so  fastened  to  the  head  that  the  steam  from  the  oats 
vill  be  inh;Ued.  Repeat  this  until  the  discharge  from  the  nostrils  is  free  and  of  a 
natanl  color.  Then  take  leather,  or,  what  is  lietter,  carbolic  disinfectant,  in  grains 
like  large-sized  cannon-powder,  place  it  in  a  shallow  pan,  and  burn  it  where  the  hoi-se 
will  be  obliged  to  breathe  it. 

If  the  throat  is  sore,  (which  generally  w  ill  be  the  case,)  apply  frequently  hot  vinegar, 
robbing  it  well  with  the  hand,  and  wrap  the  throat  in  flannel,  dipped  in  vinegar. 
S(>onge  ont  the  nostrils  frequently  with  warm  vinegar.  Blanket  well,  night  and  day, 
bat  not  enongh  to  produce  sweating,  and  give  plenty  of  fresh,  clean  bedding. 

Give  several  bran  mashes,  with  from  one-half  to  one  ounce  of  |)owdered  niter  in 
each,  and  use  Knseed-meal  or  flax-seed  in  the  oats.    Use  tepid  water  in  the  mash. 

The  hay  and  oats  should  be  moistened  with  water — preferably  tar- water. 

Most  cases  if  taken  in  time  will  yield  to  the  above  treatment;  but  should  the  attack 
be  very  severe,  accompanied  with  considerable  fever,  and  very  sore  throat,  instead  of  the 
vinegar,  an  embrocation  of  equal  parts  of  linseed-oil,  turpentine,  tincture  of  can- 
thaiides,  ami  hartshorn  should  be  rubbed  in  night  and  morning. 

Poweirs  euibit>cation  is  very  good. 

Give  as  a  drvncb,  night  and  morning,  the  following: 

J^piritiof  nitric  ether 1  ounce. 

Laodanom 4  drams. 

Nitrate  of  potassa 3  drams. 

Water 1  pint. 

Mix. 
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Sbonld  the  horse  refuse  his  feed,  offer  him  frequently  thin  gruel,  with  a  handful  of 
pulverized  slippery-elm  bark,  and  licocice-root  stirred  in  it. 

When  convalescing,  exercise  gently  daily,  and  stimulate  the  appetite  with  the 
following  ball : 

Extract  of  gentian 6  drams. 

Powdered  ginger 2  drama. 

Mix. 

A  handful  of  wood-ashes  mixed  with  a  little  salt,  thrown  into  the  feed-trough  for 
the  horse  to  lick  np,  will  be  relished  by  him  and  be  beneficial. 

At  a  later  date  the  Secretary  of  War  communicated  to  this  oflSce 
the  following  simple  prescription,  with  direotions  to  communicate  it  to 
all  officers  of  the  Army  in  charge  of  public  animals : 

One  teaspoon ful  of  chlorate  of  potash  twice  a  day  to  four  horses,  put  in  a  pail  o^ 
water,  and  let  each  horse  drink  his  proportion. 

These  two  prescriptions  were  thus  made  known.  The  losses  by  death 
from  the  disease  were  very  small,  but  the  operations  of  supply  were 
everywhere  delayed  and  deranged  as  long  as  the  disease  prevailed.  It 
was  very  hurtful,  during  its  prevalence,  among  the  animals  employed  in 
hauling  supplies  t^  the  troops  operating  against  the  Modocs,  and  for  a 
time  it  dismounted  the  cavalry  in  that  campaign,  as  also  in  Arizona. 

THE  YELLOWSTONE  EXPEDITIONS. 

In  the  summer  of  1872  an  expedition  left  the  Missouri  River  to  escort 
a  party. of  engineers  to  explore  a  line  for  the  Northern  Pacific  Railroad 
to  the  valley  of  the  Yellowstone.  This  march  showed  that  the  wagon- 
trains,  composed  of  wagons  purchased  during  the  war,  had  outlived 
their  nsefulness,  and  for  the  larger  expedition  organized  in  the  month 
of  June  of  the  present  year,  it  was  necessary  to  procure  a  large  num- 
ber of  new  wagons  and  many  mules.  One  hundred  and  fifty  new 
wagons  were  supplied,  which,  with  about  fifty  reported  to  be  good  and 
available  in  Dakota,  completed  the  train ;  1,058  mules  were  purchased 
and  forwarded  to  Fort  Abercrombie,  where  the  mules  were  broken, 
organized  into  trains,  fitted  with  harness,  and  supplied  with  teamsters, 
under  the  direction  of  Captain  Dandy,  assistant  quartermaster,  during 
the  months  of  April  and  May.  This  train  consisted  of  two  hundred 
and  two  6-mule  teams  and  wagons,  nine  spring- wagons,  with  four  mules 
each,  two  6-mule  artillery  teams,  and  twelve  riding  mules  for  the  wagou- 
masters. 

One  6-mule  wagon  and  one  4-mule  spring-wagon  and  their  teams, 
and  nine  saddle-horses,  were  also  supplied  for  the  use  of  the  scientific 
commission,  which,  under  authority  of  the  Secretary  of  War,  accom> 
panied  the  expedition  into  this  wild  country. 

The  organization  of  this  train  w-as  a  laborious  and  difficult  work,  and 
its  completion  in  so  short  a  time  is  creditable  to  the  officer  in  charge. 

The  following  is  an  extract  from  the  annual  report  of  Capt.  G.  B. 
Dandy,  assistant  quartermaster,  Fort  Abraham  Lincoln,  Dak.,  who  or- 
ganized the  trains : 

On  tlie  2l8t  of  April  I  received  instructions  from  the  chief  qnartermaster  of  the 
department  rehitivo  to  orjjranizing  army-wagons  for  service  with  the  propoHed  Yellow- 
stone surveying  expedition.  I  was  at  that  time  in  charge  of  the  depot  of  transpor- 
tation at  Fort  Abercromhie,  consisting  of  three  hundred  and  sixty-five  mules  and  seventy 
wagons,  which  was  farther  increased  by  the  addition  of  ten  hundred  and  seventy-five 
mules  and  one  hundred  and  sixty  wagons  to  be  organized  and  added  to  the  depot-Vrain. 

On  the  27th  Apiil  the  mules  and  wagons,  with  the  necessary  harness  for  fittiu<r  out 
one  hundred  and  fifty  6-mule  teams  for  service  with  the  exploring  and  surveying  party 
of  the  Northern  Pacific  Kailroad  west  of  the  Missouri  River,  commenced  arriving  at 
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Breckenridge,  MinD.,  fifteen  miles  from  Fort  Abercrombie.  The  last  shipment  of  ani- 
mals and  material  arrived  on  the  26th  of  May.  The  teamsters  were  hired  in  Saint 
Paul,  with  the  exception  of  fifty  hired  on  my  recomiiiendation  at  Forfc  Leaven  worth , 
Kaos.  These  latter  were  the  only  men  sent  me  having  any  experience  in  the  manage- 
ment of  6-male  teams,  and  many  of  the  men  employed  at  Saint  Paul  were  vicious  or 
wortblefis  characters.  About  25  per  centum  of  the  mules  sent  to  me  from  Saint  Louia 
irere  very  wild,  and  required  throwing  or  placing  in  the  stocks  to  shoe.  Many  had  to 
be  thrown  in  order  t-o  harness  them ;  and  there  were  many  other  difficulties  in  the 
waj  of  organizing  this  mass  of  raw  men  and  material  for  efficient  service  in  so  short  a 
time.  The  train,  however,  was  completely  shod  and  equipped  and  en  route  to  the  YeU 
lowfttooe  on  the  29th  May.  It  consisted  of  two  hundred  and  two  6-mule  teams,  nine 
4-male  teams  for  spring-wagons,  two  6-mule  teams  for  artillery,  and  some  12  riding- 
mnles  for  wagon-masters.  In  addition,  there  were  one  6-mule  team,  one  4-mule  spring- 
▼agon  and  t^mi,  and  nine  riding-horses  provided  for  the  use  of  the  scientific  par^ 
aoeompaoying  the  expedition.  Special  attention  was  paid  to  fitting  the  train  amply 
with  spare  parts,  atul  blacksmiths*,  saddlers'",  and  wheelwrights'  supplies. 

MODOO  OAMPAiaN.  ^9w^^ 

Sumwuiry  of  expenditures,  indehlednesSf  ^c       ^  "^^Cf^-"*' 

Disbursements  as  reported  by  Captain  Hoyt :rifl20,881  20 

Ascertained  indebtedness,  as  reported  by  Captain  Hoyt 70, 990  03 

Tiansportatiou  of  754,257  pounds  from  San  Francisco,  at  15  cents 113, 138  55 

Gnin  from  Camp  Halleck,  consumed,  cost  at  camp  Halleck 5, 000  00 

Transportation  of  grain  from  Camp  Halleck,  consumed,  rough  estimate  . .      25, 000  00 

335,009  78 

Items  of  expenditare  not  yet  definitely  reported  to  this  office : 

Cost  of  stores  in  San  Francisco. 

Cost  of  transportation  of  ordnance  stores,  &c.,  from  Benicia  arsenal; 
weight  unknown. 

Cost  of  transportation  to  Fort  Klamath  of  over  200,000  pounds  of 
gruQ  and  other  supplies  and  stores  remaining  at  the  close  of  the  cam- 
paign. 

BABBAOKS  AND  QUABTEBS— MILITABY  BUILDINaS. 

Daring  the  year  the  construction  of  one  hundred  and  twenty  new 
boildings  has  been  authorized,  at  an  estimated  cost  of  $245,544.87. 

They  are  barracks  for  men,  quarters  for  officers,  stables,  store-houses, 
goardhoases,  bake-houses,  &c.  They  are  at  military  posts  distributed 
through  the  following  States  and  Territories :  Oalifornia,  Louisiana,  Flor- 
ida, Michigan,  South  Carolina,  North  Garolina,  Tennessee,  Texas,  Kansas, 
^'ew  York,  Maryland,  Oregon,  Nevada,  Kentucky,  Georgia,  Nebraska, 
Pennsylvania,  Minnesota,  Maine,  Iowa,  Connecticut,  Virginia,  Dakota, 
Xew  Mexico,  Montana,  Washington,  Arizona,  Utah,  Colorado,  the  In- 
diaii  Territory,  and  the  District  of  Columbia. 

WHABYES. 

The  expenditure  of  $18,111.32  in  repair  and  construction  of  wharves 
It  various  posts  has  been  authorized. 

BEPAIBS. 

CpoQ  special  estimates  submitted  to  the  Secretary  of  War,  repair  and 
^trntions  of  military  buildings  to  the  amount  of  $228,796.49  have  been 
AQtborized*  Many  small  repairs,  making  in  the  aggregate  a  large  sum, 
were  gho  made  under  authority  of  local  commandfers,  without  special 
^^fo9et  to  the  War  Department  for  authority. 
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NEW  POSTS  ESTABLISHED. 

The  construction  of  two  new  posts  in  Arizona  has  been  authorized- 
one  near  Tucson  and  one  near  the  mouth  of  the  San  Carlos  Eiver. 
These  posts  are  designed  for  garrisons  of  four  companies  each. 

The  orders  of  the  Secretary  required  the  labor  of  the  iroops  to  be  em- 
ployed when  possible,  and  limited  the  expenditure  upou  the  two  posts 
to  135,000. 

The  post  near  Tucson  is  Camp  Lowell ;  that  on  the  San  Carlos  is  New 
Camp  Grant,  and  they  take  the  places  of  Tucson  Depot  and  Old  Camp 
Grant,  which  latter  was  in  a  very  unhealthy,  malarious  location. 

Erection  of  huts  for  one  company  of  infantry  at  Otter  Crossing,  on 
the  line  of  the  Northern  Pacific  B^ilroad,  was  authorized  in  October, 
1872. 

A  post  known  at  first  as  Fort  Cross,  now  named  Fort  Seward,  has 
been  erected  on  the  James  River,  Dak.,  on  the  line  of  the  same  railrosid. 

Fort  Abraham  Lincoln  has  also  been  built  at  the  Missouri  crossing  of 
the  rail  rod. 

New  posts  have  been  commenced  at  Tulerosa,  N.  Mex.,  and  at  Beaver 
City,  Utah. 

New  buildings,  alterations,  repairs,  or  additions  have  been  authorized 
at  posts  in — 

The  Department  of  California,  to  cost $48,(540  96 

The  Department  of  Texas,  to  cost 44,143  19 

The  Department  of  the  East  to  cost 75,207  27 

The  Department  of  the  South,  to  cost 15,810  79 

The  Department  of  the  Platte,  to  cost 51, 012  51 

The  Department  of  the  Gulf,  to  cost 42,360  66 

The  Department  of  the  Columbia,  to  cost 9,490  00 

The  Department  ef  Arizona,  to  cost 62, 707  30 

The  Department  of  the  Missouri,  to  cost 151, 795  04 

The  Department  of  Dakota,  to  cost 78,120  96 

The  Department  of  the  Lakes,  to  cost 839  00 

Total 580.127  68 

Of  this  sum,  however,  construction,  repairs,  &c.,  to  the  amount  of 
(122,060,  though  authorized  during  the  fiscal  year,  were  ordered  to  be 
deferred  until,  after  the  1st  July  of  the  present  year,  the  new  appro- 
priation became  available.  The  works,  though  needed,  could  not  be 
executed  with  the  appropriation  of  the  past  year. 

PIBEPROOP  BUILDINO  AT  JEFFEBSONVILLE. 

This  building  has  been  occupied.  The  stores,  heretofore  in  wooden 
buildings  scattered  over  a  large  space,  in  constant  danger  of  fire  and 
depredations,  involving  heavy  expense  tor  protection  against  both  these 
dangers,  have  been  all  removed  to  the  new  building,  properly  classed 
and  arranged  for  easy  access,  and  safe  against  damp  and  fire. 

An  elevated  reservoir,  kept  by  a  steam-pump  constantly  filled  with 
water  from  a  pool  within  the  depot,  affords  the  means,  through  pipes  and 
hose,  of  instantly  subduing  any  fire  occasioned  by  incendiary  attempts 
or  by  spontaneous  combustion. 

A  single  watchman  in  the  tower  has  constantly  in  view  the  door  of 
every  store-room.  The  cost  of  watching  and  guarding  the  property  is 
thus  greatly  reduced. 

The  old  buildings  have  been  demolished  and  the  materials  sold. 


Digitized  by  VjOOQ IC 


QUARTERMASTER-GENERAL.  llo 
DEPOT  BUILDINGS  AT  SAN  ANTONIO. 

In  the  act  of  3d  March,  1873,  (sundry  civil  appropriation  bill,)  is  an 

appropriation  of  $100,000  for  erection  of  depot  buildings  at  San  An- 
tonio, including  shops,  offices,  and  commissary  and  quartermaster  store- 
hoases,  upon  grounds  presented  to  the  United  States  by  the  city  of  San 
Antonio. 

Under  the  instructions  of  the  Secretary  of  War  none  of  this  appro- 
priation has  been  drawn  from  the  Treasury  or  expended. 

The  construction  of  this  depot  will  be  of  great  advantage  to  the  mili- 
taiy  service,  which  now  pays  a  rent  bill  of  over  $20,000  for  various 
bnildings  for  military  purposes  in  the  city  of  San  Antonio. 

HOSPITAL  BUILDINGS. 

The  expenditures  authorized  for  the  repair  and  construction  of  hospi- 
tals have  been  as  follows: 

Fort  Abercrombie,  Dak $82  24 

Angel  Island,  Cal , 190  00 

Fort  Barraucas,  FLa 1,163  00 

Fort  Brady,  Mich 350  00 

Baton  Ronge.La 4,689  50 

Beale^ft  Springs,  Ariz 4.500  00 

taojii  BidweU,  Cal 400  OU 

Camp  Baker.Cal , 306  30 

Fort  Boiae,  Idaho 843  83 

Fort  Concho,  Tex 1,800  00 

Cheyenne  Ageucy,Dak 500  00 

Foft  Duncan,  Tex 2,500  00 

Fort  Ellis,  Mont 300  00 

FonFoot«,Md , 215  17 

Fort  Gratiot,  Mich 701  85 

Fort  Gibson,  Ind.T 136  80 

Fort  Hamilton,  New  York  Harbor ,.  580  00 

Fort  Hay8,ILan8 2,000  00 

Jackfion,Mia8 550  00 

Jackaon  Barracks,  La 1,157  50 

Key  We8t,FU 4,490  10 

Lower  Brule  Agency,  Dak 420  00 

UttJe  Rock,  Ark 1,192  40 

Fort  Laramie,  Kans 189  14 

Fort  Leavenworth,  Kans 580  00 

Foft  Laramie,  Wyo , , , 8,000  00 

Fort  Ljon,  Colo , 150  00 

Fort  McHeniy,Md 250  00 

Fort  Mackinac,  Mich , 30  00 

Camp  MoJETe,  Ariz 4,000  00 

McPberson  Barracks,  Qa 200  00 

Fort  Monroe,  Va 250  00 

Fort  Mcintosh,  Tex 198  50 

FortKiagaia,N.Y 150  00 

Newport  Barracks,  Ky 7,000  00 

Omaha  Barracks,  Nebr 205  37 

Port  Porter,  N.Y 481  00 

Presidio, Cal 1,226  75 

Fort  D.A.KiiaBeU,Wyo 600  60 

Fort  Ripley,  MiDD 1,000  00 

Fort  Riley,  Kans 134  00 

Camp8opply,Ind.T 4,824  00 

Port  SoeUing,  Minn 550  50 

Fort8aUiTan,Me 246  00 

8araonab,Ga 1,870  00 

FortSnlly.Dak 748  00 

Port  Seward,  Dak 4,000  00 

Port8eki«i,N.Mex 200  00 


Digitized  by  VjOOQ IC 


116  REPORT  OF  THE  SECRETARY  OP  WAR. 

Fort  Shaw,  Mont ; 1350  00 

Fort  Sanders,  Wyo 350  00 

Thomas  Barracks,  Ala 500  00 

Fort  Union, N.Mex 1,370  09 

Fort  Wadsworth,  New  York  Harbor 146  00 

Fort  Winfrate, N. Mex 3,81816 

Fort  Wayne,  Mich 1,793  50 

Fort  Wood,  New  York  Harbor 75  00 

Yerba  Buena  Island,  Cal 1,200  00 

Fort  Yuma,  Cal 2,000  00 

Total 77,754  70 

BUILDINGS  TRANSFERRED  FROM  THE  QUARTERMASTER'S  DEPARTMENT. 

Seven  buildings  at  Clark's  Point,  Me.,  and  thirteen  at  Fort  Wash- 
ington, Md.,  have  been  transferred  to  the  Engineer  Department^  and 
the  State  arsenal  at  Savannah,  6a.,  held  by  the  United  States  since  the 
occupation  of  that  city  by  the  army  of  General  Sherman,  has  been  given 
up  to  the  State. 

GROUNDS  SURRENDERED,  SOLD,  ETC. 

Under  the  act  of  25th  February,  1873,  the  land  at  Wilmington,  Cal., 
occupied  by  the  United  States,  was  ordered  to  be  reconveyed  to  those 
who  had  originally  conveyed  it  to  the  United  States;  the  buildings 
thereon  erected  by  the  United  States  being  first  removed  or  sold.  The 
buildings  have  been  sold  at  public  auction,  and  the  land  will  be  duly 
restored  to  its  original  owners. 

Application  has  been  made  for  the  restoration  to  the  donors  of  certain 
lands  at  Omaha,  originally  conveyed  to  the  United  Sttiles  in  consider- 
ation of  the  sum  of  $10,  for  the  purpose  of  erection  thereon  of  head- 
quarters' offices  and  quarters  for  the  department  staff.  The  site  is  not  ^ 
i'onvenient  one  for  the  purpose,  and  the  matter  of  reconveyance  is  before 
the  Secretary  of  War. 

The  barracks  at  Houlton  being  no  longer  in  use  the  buildings  were 
sold  at  public  auction,  and  Congress,  by  act  of  March  14, 1872,  author 
ized  the  Secretaiy  of  War  to  sell  the  site,  reserving  to  the  county  6 
Aroostook  so  much  thereof  as  may  be  necessary  to  preserve  the  meridiai 
monuments  thereon  erected  by  consent  of  the  War  Department :  P^ 
tided^  The  land  so  granted  to  the  county  shall  not  exceed  in  valne  $50C 
The  land  not  thus  reserved,  amounting  to  nearly  25  acres,  was  duly  soh 
at  auction,  on  19th  June,  1873,  for  the  sum  of  $350.  A  de^  to  conv^ 
the  portion  reserved,  ^hose  value  is  much  less  than  $500,  is  before  tfa 
War  Department  for  execution. 

The  act  (17  Stat,  p.  614)  for  procuring  title  to  sites  of  military  posi 
in  Texas,  approved  3d  March,  1873,  has  not  yet  enabled  the  Departmex 
to  perfect  any  title.  A  board  of  officers  is  now  in  session  in  Texas  fd 
the  purpose  of  endeavoring  to  execute  the  law.  This  office  has  furnisbc 
the  board  with  copies  of  all  records  bearing  upon  the  subject  wbieli  cs 
be  useful  to  them. 

ABTESIAN  WELLS. 

An  artesian  well  sunk  at  Madison  Barracks,  N.  Y.,  under  antlioT-i 
given  in  October,  1870,  is  a  success.    It  affords  an  unfailing  supply 
good  water.    Its  depth  is  99  feet ;  the  cost  was  $550.    Two  more   s 
Deeded,  and  their  construction  has  been  authorized. 

By  the  law  of  June  8, 1872,  the  Secretary  of  War  was  aatheru^d 
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expend  $10,000,  or  so  much  thereof  as  might  be  iiecessnry,  in  boring  for 
water  at  Fort  D.  A.  Russell,  near  Cheyenne  Depot,  Wyoming.  The 
site  of  this  post  is  on  the  dry  plains,  at  the  base  of  the  Rocky  Moun- 
tains, 6,000  feet  alcove  the  sea-level. 

As  no  one  could  be  found  willing  to  contract  to  sink  a  well  to  water 
in  this  unexplored  soil,  the  tools  were  purchased  by  the  United  States, 
and  a  skillful  and  experienced  person  was  employed  to  direct  the  oper- 
ation. After  boring  to  a  depth  of  410  feet  through  drift,  the  first  well 
was  abandoned,  having  caved  in  and  injured  its  tubing  to  such  u  degree 
that  it  was  considered  cheaper  to  begin  a  new  well  than  to  attempt  to 
sink  the  first  deei)er.  The  expenditure  to  the  time  this  first  well  was 
abandoned  was  $8,195.38. 

The  new  well  has  been  sunk  through  the  same  strata  to  a  depth  of 
717  feet,  and  the  expense  has  amounted  to  $6,164.62.  The  last  162  feet 
of  this  well  are  in  impervious  strata  of  clay,  and  as  there  is  a  large  ex- 
tent of  country  within  forty  miles  rising  to  a  height  of  2,000  feet  above 
the  site  of  the  well,  there  is  good  ground  for  the  hope  that  beneath 
these  strata,  imi>ervioaR  to  water,  a  gravel  or  fissured  rock,  saturated 
with  water,  may  be  found. 

The  exploration  will  be  of  value,  if  successful,  by  showing  that  water 
can  be  obtained  ;  and  if  unsuccessful,  by  preventing  others  from  throw- 
ing away  money  in  future.  I  have,  therefore,  advised  that  it  be  con- 
tinued until  the  stratum  is  pierced,  or  until  the  difficulties  of  penetrat- 
ing deeper  become  insuperable. 

The  expenditure  thus  far  has  been  $14,360 ;  but  the  cost  per  foot  of 
the  second  well  has  been  much  less  than  that  of  the  first.  This  is  due 
to  the  knowledge  gained  in  the  first  boring.  Boring  began  on  the  27th 
of  November,  1872.  On  the  16th  of  May,  1873,  at  a  depth  of  410  feet, 
this  well  was  abandoned.  Expenditure  to  this  date,  $8,195.38.  Second 
well  begun  on  the  22d  of  March,  1873,  and  the  following  are  the  results : 


strata. 


Depth  of 
each  strata  in 


Total  depth. 


Date. 


GraTcielaj.aiidaaiid 

Soaptiooa 

SaafMtooe  and  mixture  of  floe  gnYel 

Gfavel  and  mixture  of  clay 

B«d  shale 

Bed  thak;  with  jsravel  and  indurated  clay 

Graaite 

Soapntone 

Soapttooe,  Tei^  mof% 

G rarel  and  qoickaaad 

Whit»  iodaratad  clay 

Qnickflftod 

White  iadoiatcd  day 

White  iadarated  olay.  a  little  harder 

White  iaduratad  clay,  a  little  harder 

WaeeUy :. 

CiaT.  black,  with  indicationa  of  coal 

Bloeclay 

CUy  ..    

iaaaclay 


Feet 
75 
90 
65 
50 
190 
20 
10 
90 


16 

7 

15 

35 

53 

3 

5 

18 

7 

17 


Feet. 
75 
95 
160 
310 
400 
490 
430 
450 
519 
540 
558 
565 
580 
615 
667 
670 
675 
693 
700 
717 


Mar.  31,1873 
April  1,1873 
April  4,1873 
April  5,1673 
April  8,1«73 
April  10, 1873 
April  IS,  1873 
April  13, 1873 
April  15, 1873 
June  13,1873 
June  30, 1873 
Aug.  5, 1873 
Aug.  15. 1873 
Aug.  19,1673 
Aug.  91, 1873 
Aug.  21, 1873 
Aug.  93, 1873 
Sept  9,1873 
Sept  13,1873 
Sept  15, 1873 


The  8om  of  $14,360  has  thus  far  been  granted  for  artesian  wells  at 
this  post.  On  September  6, 1873,  it  was  reported  that  $13,000  had  becfn 
expended.  It  18,  therefore,  reasonable  to  suppose  that  the  balance  of 
the  funds  ($1,360)  ba«  been,  or  was  very  nearly,  exhausted  by  Septem- 
ber 15,  1873 :  which  would  make  the  cost  of  the  second  well  thus  far 
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POSTS  ABANDONED. 

DariDg  the  year  the  posts  of  Taylor  Barracks,  Ky. ;  Old  Camps  G 
and  Lowell;  and  Crittenden,  Ariz. ;  and  Fort  Pbcenix,  Mass.,  have 
ahandoned. 

FIRES. 

Some  5,000  huildings  are  under  the  care  of  this  Department.  Mc 
them  are  of  rude  and  temporary  construction,  and  very  liable  to  fii 

Seven  fires  at  military  posts  have  been  reported  during  the  ; 

Such  provision  to  contend  against  fires  as  it  is  possible  to  make  a 
military  posts  has  been  made.  The  fire-extinguisher,  which  by  ai 
of  sulphuric  acid  on  a  solution  of  bi-carbonate  of  soda  in  a  close  v 
throws  a  small  stream  of  water  some  forty  feet,  has  been  extensi 
distributed,  and  has  saved  a  great  quantity  of  property  at  mili 
posts.  A  small,  portable  hand  force-pump,  known  as  Johnson's, 
lately  been  tried  in  this  city  with  such  satisfactory  results  that  it 
been  adopted  as  a  part  of  the  fire-apparatus  to  be  supplied  to  mili 
posts. 

MILITARY  RESERVES. 

Seven  military  reserves  have  been  declared  by  the  Executive  du 
the  year :  Fort  Whipple,  Va.,  26th  July,  1872 ;  Camp  Harney,  Oj 
2d  December,  1872;  Sibley  Island,  Dak.,  11th  February,  1873;  ] 
Abraham  Lincoln,  nth  February,  1873;  Fort  Boise,  Idaho,  9th  A 
1873 ;  Beaver  City,  Utah,  12th  May,  1873,  and  a  reserve  of  timber  1 
for  military  purposes  in  Arizona,  20th  June,  1873. 

PUBLICATIONS. 

A  list  of  military  posts,  with  short  descriptions  of  the  buildings, 
situation,  and  the  resources  of  the  vicinity,  has  been  published  and 
tributed. 

A  short  tract  on  construction  in  pise  and  in  concrete,  the  for 
extracted  from  Cresy's  Dictionary  of  Civil  Engineering,  the  latter 
nished  by  the  acting  assistant  quartermaster  at  Sidney  Barracks, 
been  also  published  and  distributed.    Both  of  these  methods  of  build 
are  better  than  adobe,  and  there  are  few  locations  in  which  the 
skilled  labor  of  a  garrison  will  not  be  sufficient  to  erect  all  necess 
walls  of  the  quarters,  store-houses,  and  stables  in  one  of  these  sty 
with  very  little  expense,  if  directed  by  intelligent  officers. 

The  appropriation  for  barracks  and  quarters  did  not  prove  suffici 
to  meet  the  urgent  demands  made  upon  it,  and  toward  the  close  of 
fiscal  year  all  new  construction  and  repairs  were  arrested  by  ordei 
the  Secretary  of  War  for  want  of  funds.    Still  the  rents  and  regu 
expenses  which  it  was  not  possible  to  terminate  have  exceeded 
amount  available  and  given  rise  to  a  deficiency  estimate. 

POST  CEMETERIES. 

As  the  wilderness  is  settled,  the  military  posts  on  the  old  emigrf 
routes  are  abandoned.  At  those  occupied  for  many  years  are  cen 
teries  containing  the  graves  of  soldiers  who  fell  in  protecting  the  ei 
grant  from  the  savage,  and  the  graves  also  of  pioneers  who  lost  tb 
lives  in  settling  the  wilderness. 

As  the  cost  of  properly  and  permanently  inclosing  these  cemeteri 
in  some  positions  is  very  great,  arrangements  have  been  made  toremo 
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the  bodies.  Those  at  old  Fort  Kearney  and  Sedgwick  are  to  be  re- 
moved to  Fort  McPherson,  where  they  will  be  re-interred,  and  a  per- 
manent cemetery  will  be  inclosed. 

We  have  reports  from  113  post  cemeteries,  which  will  be  duly  recorded 
and  preserved. 

NATIONAL  MILITAR-X    CEMETERIES. 

The  namber  of  interments  in  the  national  military  cemeteries  by  last 
year's  report  was  317,962.  One  hundred  and  forty-eight  Union  soldiers 
have  been  added  to  the  list  during  the  year.  None  have  been  removed. 
The  number  of  the  known  is  170,187 ;  unknown,  147,823. 

A  new  national  cemetery  is  being  established  at  Fort  McPherson, 
Nebr.,  to  which  the  bodies  of  those  who  have  fallen  in  the  Indian  fights 
of  that  frontier  and  been  buried  at  neighboring  posts,  abandoned  with 
the  progress  of  settlement,  are  to  be  removed. 

The  cemetery  established  on  the  occupation  of  the  city  of  Mexico  by 
the  Army  of  the  United  States  has,  under  a  law  approved  on  3d  March, 
1873,  been  designated  a  national  military  cemetery,  and  placed  under 
the  guardianship  of  the  Secretary  of  War  and  subjected  to  the  laws 
regulating  other  national  military  cemeteries.  Reports  and  estimates 
of  necessary  improvements  have  been  received  from  the  consul-general 
of  the  tJuited  States,  and  their  execution,  approved  by  the  Secretary  of 
War,  has  been  commenced.  One  of  them  is  the  sinking  of  an  artesian 
well  to  supply  water  for  irrigation,  necessary  in  that  dry  and  elevated 
position. 

During  the  year  brick -inclosing  walls  have  been  completed  or  are  now 
bailding  at  the  cemeteries  of  Newbern  and  Ealeigh,  N.  C,  Beaufort 
and  Florence,  S.  C,  and  Memphis,  Tenn.;  stone  walls  at  Danville,  Glen- 
dale,  Seven  Pines,  and  Staunton,  Va.,  at  Salisbury,  N.  C,  and  Forts 
I^aveiiworth  and  Scott,  Kans. 

Superintendents'  lodges  have  been  completed  during  the  year  or  are 
bein^  erected  at  Danville,  Qlendale,  and  Seven  Pines,  Va.,  at  Raleigh 
and  Wilmington,  N.O.,  Camp  Nelson,  Logan's  Oross-Roads,  and  Lebanon, 
Ky.,  Memphis,  Chattanooga,  Fort  Donelson,  and  Knoxviile,  Tenn.,  and 
at  Fort  Smith,  Ark. 

There  remain  to  be  provided  for  permanent  iuclosures  at  Anderson- 
rille,  Ga.,  Fort  Gibson,  Indian  Ter.,  Grafton,  W.  Va.,  and  Fort  McPher- 
son, Nebr.,  and  permanent  lodges  at  Grafton,  W.  Va.,  Beverly,  N.  J., 
and  Fort  McPherson,  Nebr. 

The  superintendents  employed  at  the  several  cemeteries  have  had  the 
aid  of  more  labor  during  the  past  year,  and  an  improvement  in  the  keep- 
ing of  the  cemeteries  is  reported.  The  work  of  drainage  is  being  i)ros- 
ecQted  at  those  where  it  is  most  needed,  as  rapidly  as  the  means  allowed 
by  Congress  will  justify. 

A  handsome  stone  gateway  has  been  built  at  the  Nashville  cemetery, 
on  the  same  design  as  that  at  Arlington,  but  of  a  local  limestone  of  a 
different  color. 

Four  civil  engineers  have  been  employed  and  stationed  at  central 
points  in  order  to  superintend  the  work  of  contractors  upon  permanent 
ioclosures,  and  lodges  and  drainage,  and  to  lay  out  such  works. 

HEAD-STONES. 

The  law  of  3d  March,  1873,  (chapter  229,  section  1, 17  Statutes,)  appro- 
priates $1,000,000  for  erection  of  head-stones  on  certain  conditions. 
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Advertisements  and  specifications,  copies  of  which  accompany  this 
report,  have  been  published.  The  Secretary  had  decided  that  the  hend- 
Btones  should  be  of  white  marble  or  granite,  four  inches  thick,  and  of 
widths  and  lengths  described  in  the  specifications  herewith. 

The  list  of  graves  requiring  headstones  does  not  embrace  those  not 
in  separate  national  military  cemeteries,  nor  the  unknown  at  Salisbury, 
for  which  cemetery  a  special  provision  of  law  directs  a  single  monument 
of  granite  to  be  erected.  The  difference  in  the  printed  list  from  the 
number  herein  reported  is  due  to  the  omission  of  12,112  at  Salisbury, 
and  of  those  buried  in  lots  in  city  and  village  cemeteries  not  known  as 
national. 

On  the  6th  September,  1873,  eighty  bids,  received  in  response  to  the 
advertisements,  were  opened  in  this  office.  The  prices  varied  greatly, 
as  did  the  material  offered;  but  fourteen  bids,  understood  to  agree  sab- 
Btantially  with  the  specifications,  appeared  to  come  within  the  total 
sum  of  $1,000,000,  to  which  the  cost  is  limited  by  law.       ^ 

All  are  still  before  the  Secretary  of  War  for  award  under  the  law. 
No  decision  has  as  yet  been  communicated  to  this  office. 

CLAIMS    FOR    quartermaster's    STORES,    UNDER    THE    ACT    OF    4TH 

JULY,  1864. 

On  1st  July,  1872,  there  were  on  file  in  this  office  10,351  claims  under 
this  act,  amounting  to  (6,857,006.56.  One  thousand  nine  hundred  and 
sixty-three  were  filed  during  the  year,  amounting  to  $2,024,725.16. 
Total  on  file,  12,314,  for  $8,881,731.72. 

Six  hundred  and  forty-two  have  been  reported  to  the  Third  Auditor 
for  settlement  during  the  year.  Amount  claimed,  $615,212.42.  The 
amount  allowed  on  these  is  $296,775,90;  less  than  50  per  cent.  Three 
hundred  and  twenty-five  have  been  rejected;  amount,  $443,689.75. 
Total  disposed  of,  967  claims,  amounting  to  $1,058,902.17,  upon  which 
$296,775.90  only  has  been  proved  to  be  just  and  allowable  under  the 
law.  At  the  same  rate  the  11,347  claims  yet  on  file  will  be  probably 
settled  for  about  one-third  of  their  face,  and  of  the  $7,822,829.55  which 
they  claim,  it  is  probable  that  about  $2,600,000  will  be  proved  to  be 
justly  due. 

For  detailed  information  in  regard  to  several  other  classes  of  claims 
which  come  under  the  cognizance  of  the  Quartermaster  General,  refer- 
ence is  made  to  the  report  of  the  assistant,  Major  Ludington,  in  charge 
of  that  part  of  this  office. 

Various  tables  and  abstracts  also  accompany  thisrei)ort,  which  give 
information  in  the  business  of  this  office  important  to  preserve  for 
future  reference. 

CLOTHING  AND  EQUIPAGE. 

The  President  of  the  United  States  having  adopted  a  new  niiiforni 
for  the  Army,  its  manufacture  was  begun  by  this  office.  But  the  ap- 
propriation made  before  the  change  of  uniform,  and  based  upon  esti- 
mates looking  to  the  use  of  material  in  store,  was  not  sufficient  to  pro- 
vide uniforms  of  the  new  pattern  for  30,000  men.  The  manufacture  and 
distribution  were  therefore  arrested  until,  on  the  1st  of  July,  1873,  the  ap- 
propriation of  the  present  fiscal  year  became  available.  Nearly  all  the 
troops  have  now  received  the  new  uniform.  The  old  pattern  clothiii^^ 
stored  in  the  Philadelphia  depot  has,  in  compliance  with  the  law,  l>eeu 
sold  at  public  auction,  the  sales  amounting  to  $490,094.31.    The  surplus 
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of  sach  clothing  dintribated  at  military  posts  tbroaghont  the  country  is 
being  reported  for  sale  as  fast  as  the  new  uniform  takes  it«  place. 

The  sale  of  a  large  quantity  of  clothing  stored  at  the  Western  or  Jef- 
fersonville  depot,  on  the  Ohio,  is  deferred  until  next  season. 

A  great  improvement  in  the  shoes  and  boots  of  the  Army  has  been 
made  by  the  introduction  of  those  whose  sole  is  attached  to  the  upper- 
leather  by  screws  of  brass  wire.  Reports  are  almost  unanimous  to  the 
effect  that  these  boots  and  shoes  last  longer,  and  are  a  better  protection 
to  the  feet,  than  the  sewed  or  pegged  boots  heretofore  used. 

Nearly  all  military  posts  have  been  supplied  with  single  bedsteads ; 
the  head  and  foot  trestles  are  of  iron,  supporting  slats  of  wood,  easily 
removable.  They  are  much  liked,  are  easily  kept  free  from  vermin, 
can  be  stacked  in  piles  during  the  day  so  as  to  give  room  for  circulation 
OD  the  floors  of  the  barrackroom,  while  at  night  they  enable  the  men  to 
Bleep  singly  and  thus  put  an  end  to  much  discomfort,  unavoidable  with 
the  two  and  three  story  wooden  bunks  so  long  used  in  barracks. 

MOTH  A^^)  3IILBEW  PROOFING — ^PROCESS  OP  GEORGE  A.  COWLES  &  CO. 

The  sum  of  $350,000,  appropriated  for  the  purpose  by  Congress,  has 
been  exiiended  in  treating  the  woolen  and  cotton  material  in  store,  ac- 
cording to  the  above  process,  in  order  to  render  it  proof  against  moth 
and  mildew.  To  complete  its  application  to  all  material  which  will  need 
it  dnriiig  the  next  fiscal  year  will  require  the  sum  of  $100,000,  for  which 
an  estimate  has  been  submitted. 

The  appropriation  for  clothing  and  equipage  for  the  past  fiscal  year 
was  $900,000.    The  expenditures  by  this  office  were  $858,412.07. 

Forty-one  thousand  nine  hundred  and  fifty-three  dollars  and  thirty- 
three  cents  were  transferred,  by  order  of  the  Secretary  of  War,  to  the 
Ordnance  Department,  to  which  the  manufacture  and  supply  of  knap- 
sacks and  haversacks  has  been  transferred. 

Fonr  hundred  and  fifty-six  thousand  nine  hundred  and  eighty-six  dol- 
lars and  eighty-two  cents  were  received  during  the  year  from  sales  of 
elothiog,  iuehiding  $18,832.56  derived  from  sales  of  clothing  and  mate- 
rial to  ofiicers  lor  their  personal  use. 

The  National  Asylum  for  Disabled  Volunteers  was  entitled  under  the 
law  to  a  large  quantity  of  the  old-pattern  clothing.  The  president  of 
the  asjiam  obtained  the  authority  of  the  Secretary  of  War  to  draw  the 
equivalent  of  this  clothing  in  shoes.  One  hundred  and  fifty -one  thou- 
sand two  hundred  and  torty-nine  pairs  of  pegged  shoes  were  delivered 
to  the  asylum  from  the  stock  in  depot. 

The  clothing  returns  of  officers  of  the  Army  are  promptly  examined 
and  settled  as  received. 

Fall  statements  of  the  operations  of  the  clothing  and  equipage  branch 
of  this  office  will  be  found  at  the  close  of  this  report,  attached  to  the  re- 
port of  Major  Bingham,  quartermaster,  on  duty  in  this  office  during  the 
year. 

EXPLORING  EXPEDITIONS. 

The  party  nnder  command  of  Lieutenant  Wheeler,  of  the  Corps  of 
Engineers,  engaged  in  the  exploration  of  the  territory  west  of  the  one 
haudredth  meridian,  has  been  supplied  with  animals,  wagons,  and  for- 
age, for  transportation  of  escort,  of  supplies,  and  of  its  collections. 
Such  quartermasters'  stores  as  are  needed  by  the  civilians  employed 
QIioD  this  expedition  are  sold  to  them  at  cost  price. 
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The  geologic  and  geograpbic  exploration  of  Professor  F.  V.  Hayden, 
United  States  geologist,  has  also  been  aided,  under  special  authority  of 
tbe  Secretary  of  War,  by  sale  of  partially  unserviceable  animals  and 
equipments. 

The  expedition  for  marking  the  boundary  between  the  United  States 
and  Canada,  west  of  the  Lake  of  the  Woods,  under  the  charge  of  Com- 
missioner Archibald  Campbell,  has  also  received  aid  and  assistance  from 
the  Quartermaster's  Department  as  heretofore. 

During  the  month  of  November,  1872,  under  the  order  of  the  Secre- 
tary of  War,  I  passed  over  the  transportation  routes  from  the  East  to 
the  western  end  of  Lake  Superior  and  to  the  Red  River  of  the  North,  at 
Fargo,  the  crossing  of  the  Korthern  Pacific  Railroad,  and  at  Brecken- 
ridge,  the  terminus  of  the  Saint  Paul  and  Pacific  Railroad.    I  had  also 
intended  to  visit  the  depot  of  military  transportation  service  on  the  Mis- 
souri River,  then  at  Sioux  City,  as  well  as  the  crossing  of  the  Missouri 
by  the  North  Pacific,  at  Fort  Abraham  Lincoln;  but  I  found  the  roads 
southwest  of  Saint  Paul  and  west  of  the  Red  River  blocked  with  snow 
and  the  routes  impassable.    I  proceeded  by  the  Kansas  Pacific  Railroad 
to  Denver  and  to  Cheyenne,  and  thence  returned  to  this  city.    The  ex- 
tension of  these  roads  greatly  aids  this  department  in  its  operations; 
but  as  the  troops  are  moved  further  to  the  west  and  occupy  posts  within 
the  mountain  ranges,  the  total  cost  of  transportation  is  not  reduced. 
The  field  of  operations  is  changed,  but  remains  aa  extensive  and  as 
costly  as  before. 

The  ofiicers  who  have  been  on  duty  in  this  ofiiice  during  the  fiscal 
year  are :  Col.  Robert  Allen,  who  was  on  duty  here  during  the  whole  of 
the  preceding  fiscal  year,  and  was  ordered,  on  the  11th  March,  1873,  to 
the  headquarters  Military  Division  of  the  Pacific,  at  San  Francisco, 
where,  since  March  22, 1873,  he  has  been  ou  duty  as  chief  quartermas- 
ter of  that  division. 

Maj.  J.  D.  Bingham  has  taken  charge  of  those  branches  of  the  office 
(finance  and  inspection)  vacated  by  this  assignment  of  Colonel  Allen, 
in  addition  to  his  former  duties,  except  .those  of  the  cemeterial  branchy 
to  which,  since  June  25,  1873,  Capt.  A.  J.  McQonnigle  has  been  as- 
signed. 

Maj.  M.  I.  Ludington  has  continued  on  duty  in  this  office. 

All  these  officers  have  shown  their  usual  zeal  and  intelligence  in  the 
performance  of  their  respective  duties,  and  their  assistance  has  been 
very  valuable. 

The  other  principal  stations  of  the  Quartermaster's  Department,  dur- 
ing the  fiscal  year,  have  been  filled  as  follows,  viz : 

Col.  Robert  Allen,  assistant  quartmaster  general,  chief  quartermas- 
ter Military  Division  of  the  Pacific,  at  San  Francisco,  from  Marcb  22, 
1873. 

Col.  D.  H.  Rucker,  assistant  quartermaster  general,  chief  quartex 
master  Military  Division  of  the  Missouri,  Chicago,  III. 

Col.  Rut'us  Ingalls,  assistant  quartermaster  general,  chief  quarter 
master  Department  of  the  East,  in  charge  of  the  general  depot  of  tb 
Quartermaster's  Department  at  New  York  City,  and,  from  25th  No  vein 
ber,  1872,  also  chief  quartermaster  Military  Division  of  the  Atlantic, 

Col.  L.  C.  Easton,  assistant  quartermaster  general,  chief  quarte 
master  Military  Division  of  the  Atlantic  to  25th  November,  1872^  a.\\^  i 
charge  of  the  Philadelphia  depot  of  the  Quartermaster's  Department- 
the  principal  depot  of  clothing  and  equipage  of  the  Army — throngUoi 
the  year. 

Col.  Stewart  Yan  Vliet,  assistant  quartermaster  general,  from    Oct 
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ber  18,  1872,  chief  qaartermaster  Military  Department  of  the  Mis- 
soari,  at  Fort  Leavenworth. 

Lieat.  Col.  S.  B.  Holabird,  chief  quartermaster  Department  of  Texas. 

Lieut.  Col.  James  A.  Ekiu,  chief  quartermaster  Department  of  the 
Sontb ;  also,  from  September  26,  1872,  in  charge  of  the  JeflFersonville 
depot  of  the  Quartermaster's  Department,  and,  from  December  11, 1872, 
chief  quartermaster  Military  Division  of  the  South. 

Lieut.  Col.  A.  E.  Eddy,  on  duty  at  the  Philadelphia  depot  to  August 
17, 1872 ;  from  August  27  and  28,  1872,  depot  quartermaster  at  San 
Francisco,  chief  quartermaster  Department  of  California,  and  chief 
qaartermaster  Military  Division  of  the  Pacific,  of  which  last  duty  re- 
lieved by  Col.  Robert  Allen  on  March  22,  1873. 

Lieut.  Col.  Bufus  Saxton,  to  May  28-31,  1873,  chief  quartermaster 
Department  of  the  Columbia,  at  Portland,  Oreg.;  from  June  23,  1873, 
chief  quartermaster  Department  of  the  Lakes,  at  Detroit,  Mich. 

Maj.  A.  J.  Perry,  chief  quartermaster  Department  of  the  Platte, 
Omaha,  Nebr. 

Maj.  J.  G.  Chandler,  in  charge  of  depot  at  Fort  Leavenworth,  and, 
from  July  1  to  October  18, 1872,  acting  chief  quartermaster  Depart- 
ment of  the  Missouri. 

Maj.  C.  G.  Sawtelle,  to  July  15,  1872,  chief  quartermaster  Depart- 
ment of  California,  and  depot  quartermaster  at  San  Francisco ;  from 
August  15, 1872,  to  close  of  the  fiscal  year,  assistant  to  the  depot  quar- 
termaster at  Philadelphia,  and  chief  quartermaster  third  quartermas- 
ters district  Department  of  the  East. 

Maj.  J.  J.  Dana,  chief  quartermaster  Department  of  Arizona,  at 
Prescott. 

Maj.  James  M.  Moore,  from  September  1,  1872,  depot  quartermaster 
at  Cheyenne. 

Maj.  William  Myers,  in  charge  of  depot,  at  Washington,  D.  C. 

Maj.  B,  C.  Card,  to  April  18, 1873,  depot  quartermaster  at  San  An- 
tonio; from  May  1, 1873,  chief  quartermaster  Department  of  Dakota, 
at  Saint  Paul. 

Capt.  E.  B.  Grimes,  depot  quartermaster  at  Saint  Louis. 

Capt.  A.  F.  Rockwell,  in  charge  of  depot  at  Yuma,  on  the  Colorado, 
Ariz.,  relieved  Capt.  J.  G.  C.  Lee,  who  had  completed  a  full  tour  of  duty 
in  Arizona. 

Capt  C.  H.  Hoyt,  in  charge  of  general  depot  at  Jeffersonville,  Ind., 
to  Septemlier  26, 1872,  and  of  construction  of  buildings  to  ^November 
21, 1872.  From  December  23,  1872,  disbursing  officer  District  of  the 
I^kes,  at  Camp  Warner,  Oregon ;  from  February  26,  1873,  to  close  of 
the  fiscal  year,  chief  quartermaster  of  the  Modoc  expedition. 

Capt.  John  F.  Rodgers,  military  store-keeper  at  Jeffersonville,  Ind., 
to  April  8,  1873 ;  from  December  21, 1872,  he  was  also  on  duty  at  the 
Philadelphia  clothing  depot,  so  remaining  to  the  close  of  the  year. 

These  officers  have  administered  the  offices  of  the  Government  com' 
mttted  to  their  charge  with  ability  and  zeal. 

One  assistant  quartermaster,  Capt.  Henry  Inman,  was  cashiered  on 
July  24,  1872 ;  one  military  store-keeper,  Capt.  N.  D.  A.  Sawyer,  was 
cajiiiierwl  on  November  30, 1872 ;  and  another,  Capt.  G.  H.  A.  Dimpfel, 
was  wholly  retired  on  August  16, 1872. 

Lieut^  CoL  C.  H.  Tompkins  was  susi>ended  by  sentence  of  a  court- 
martial  for  one  year  from  the  4th  January,  1873. 

The  work  of  the  Department,  extending  over  the  whole  territory  of 
the  United  StateSt  has  been  satisfactorily  conducted  by  the  officers  of 
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its  establishment,  aided  by  aboat  three  haodred  subalterns 
from  the  Hue  as  acting  assistant  qnartermasters. 

The  personal  annnal  reports  received  from  these  officers 
among  the  records  of  the  Department.  They  contain  much 
information  in  relation  to  the  wants  and  supplies  of  the  ser 
bear  testimony  to  the  intelligence  and  fidelity  of  their  writers 
acting  assistant  qnartermasters,  upon  whom  the  burden  of  tl 
part  of  the  detailed  work  of  issue  to  troops  and  of  care  of  pii 
plies  falls  in  consequence  of  the  insufficient  number  of  office 
regular  establishment,  this  office  is  much  indebted.  I  hav 
elsewhere  on  the  legislation  which  I  believe  to  be  necessary  t< 
justice,  and  to  give  them  assistance  much  needed  in  the  perfo 
their  laborious  and  responsible  duties. 

The  principal  active  operations  which  have  taxed  the  'resoi 
the  officers  of  this  Department  during  the  year,  have  been  t 
tions  against  the  Apaches  in  Arizona,  who  have  been  reduced 
of  comparative  quiet;  the  campaign  against  the  Modocs  in 
and  Oregon,  finally  successful,  and  the  organization  and  cond 
trains  of  the  expedition  to  the  Yellowstone,  which  made  a  i 
march  of  seven  hundred  miles  into  an  uncultivated  and  in  g 
barren  wilderness,  and  returned  without  serious  loss  of  mat^ 
ing  accoiuplished  its  purpose. 

In  connection  with  this  expedition,  the  Yellowstone  River  w 
first  time  navigated  by  steamboats,  which  met  the  troops  at  tl 
ing  near  Powder  River  and  rendered  essential  service. 

In  these  important  aetive  operations,  Lieutenant-Colonel  E 
quartermaster  Department  of  California,  and  Captain  Hoyt, 
present  with  the  troops  in  the  Modoc  campaign,  Miy.  J.  J.  D 
quartermaster  Department  of  Arizona,  Maj.  B.  C.  Card,  chic 
master  Department  of  Dakota,  and  Capt.  G.  B.  Dandy,  who  ] 
organized  the  Yellowstone  train,  rendered  valuable  service. 

I  have  the  honor  to  remain,  very  respectfully,  your  obedien 

M.  C.  MEI 
Quartermaster  General^  Bvt.  Maj,  6en.j 

Hon.  W.  W.  Belknap, 

Secretary  of  War. 
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I.  Report  of  Maj.  J.  D.  Bingbam,  qaarterrnaBter,  UDited  States  Army,  of  tl 
branch  of  the  Qnartermaster-Generars  Office  during  the  fiscal  year  ( 
30,  1873. 

A. — Report  of  officers  on  duty  in  the  Quartermaster's  Department  darii 
year. 

B. — List  of  line  officers  on  duty  as  acting  assistant  quartermasters,  an 
tions  at  which  they  have  served  during  the  fiscal  year. 

C. — Report  of  tlie  stations  and  duties  of  officers  of  the  Qnartermastei-'s 
July  1,  1873. 

II.  Report  of  Moj.  J.  D.  Bingham,  quartermaster,  United  States  Army,  oj 
branch  of  the  Quartermaster  General's  Office  during  the  fiscal  year  end 
1873. 

III.  Report  of  Mj^.  J.  D.  Bingham,  quartermaster.  United  States  Army,  i 
tions  of  the  accounting  branch  of  the  Quartermaster  GeneraFs  Office  dur: 
year  ending  June  30, 1873. 
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I¥.  Report  of  Maj.  J.  D.  Bingbam,  quartermaster,  United  States  Army,  of  the  opera- 
tions of  the  clothing  branch  of  the  Qaartermaster  GeDeraVs  Office  during  the  fiscal 
yesr  ending  June  30,  1873. 

Accompanying  papers : 
A — Statement  showing  the  quantity  of  clothing,  camp  and  garrison  eqnipage,^nd 

dothing  materials  in  the  hands  of  officers  June  30, 1872,  the  quantity  purchased,  man- 

afsctnred,  sold,  lost,  and  issued  during  the  fiscal  year,  and  quantity  remaining  on 

lund  for  the  supply  of  *  the  Army  on  June  30, 1873. 
B.— Statement  showing  expenditure  on  account  of  clothing,  camp  and  garrison 

equipage,  during  the  fiscal  year. 
C— Statement  of  amounts  received  from  sales  of  surplus  serviceable,  unserviceable, 

damiged,  and  irregular  articles  of  clothing,  &c.,  sold  at  the  principal  clothing  depots ; 

ibo  of  the  amounts  derived  from  sales  to  officers,  &.O.,  during  the  fiscal  year. 
D.— Statement  of  the  amounts  received  and  expended  on  account  of  clothing  and 

eouipage  during  the  fiscal  year. 

E.— Statement  of  returns  of  clothing,  camp  and  garrison  equipage,  received,  exam- 
ined, sod  transmitted  to  the  Treasury  Department,  and  of  letters  received  and  written, 

doring  the  fiscal  year. 
F. — Statement  showing  number  of  claims  received  and  acted  upon,  on  account  of 

elotbiog  and  equipage,  during  the  fiscal  year. 

V.  Report  of  Mig.  M.  L  Ludington,  quartermaster,  United  States  Army,  of  the  opera- 
tions of  the  regular  supplies,  transportation,  and  barracks  and  quarters  branch  of 
the  Quartermaster  General's  Office,  during  the  fiscal  year  ending  June  30,  1873. 

A — Statement  of  the  indebtedness  of  southeru  railroad  companies  for  railway  mate- 
nsl  for  the  fiscal  year. 

B.~Statemeut  of  troops  and  stores  transported  during  the  fiscal  year. 

C— Abittraets  of  contracts  for  wagon  transportation  received  at  the  Quartermaster 
Cenerals  Office  during  the  fiscal  year. 

D.— Abstract  of  contracts  for  water  transportation  entered  into  by  the  Quartermas- 
ter's Department  during  the  fiscal  year. 

£. — Statement  of  vessels  chartered,  impressed,  and  employed  during  the  fiscal  year. 

F.—^tatement  of  vessels  owned  or  purchased  by  the  Quartermaster's  Department 
duiug  the  fiscal  year. 

VI.  Report  of  Capt.  A.  J.  McGonnigle,  assistant  quartermaster,  United  States  Army, 
of  the  operations  of  the  cemeterial  branch  of  the  Quartermaster  GeneraVs  Office 
daring  the  fiscal  year  ending  June  30, 1873. 


L— Report  o/Maj.  J.  D.  Bingham j  Quartermaster^  U.  8.  A. 

QUABTERMASTEB   GENEBAL'S  OFFICE, 

Washington,  D.  0.,  September  26,  1873. 
GE5EBAL :  I  have  the  honor  to  submit  a  report  of  the  operations  of 
the  inspection  branch  of  this  office  daring  the  fiscal  year  ended  June 
30, 1873. 

The  duties  of  this  branch  continue  as  specified  in  previous  annual 
reports,  and  are  principally  as  follows : 

Keeping  narrative  reports  of  stations  and  duties  of  all  officers  who 
perform  duty  in  the  Quartermaster's  Department. 

Examining,  and  preparing  for  such  action  as  may  be  requisite,  pro- 
ceedings of  boards  of  survey,  inventory  and  inspection  reports,  com- 
monications  on  assignments  of  officers  and  distribution  of  employes,  and 
anniial  reports  of  officers. 

Filing  and  distribution  of  orders,  circulars,  rolls  of  honor,  and  other 
printed  documents. 

Preparing  monthly  returns  of  officers  of  the  Quartermaster's  Depart- 
ment for  the  Adjatant-GeneraPs  Office. 

Keeping  books  of  ^^  letters  received  "  and  *^  letters  sent "  relating  indi- 
Tidaally  to  officers,  agents,  and  employes  of  the  Department 
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The  following  is  an  approximate  statement  of  the  number 
circalars,  and  books  received  and  distributed  daring  the  fisca 

*  Received 

General  Orders,  Qnartermaster-GeneraVs  Office 

Genera)  OrderB,  Adjntant-Generars  Office 116,  iKM 

General  Court-martial  Orders,  Adjiitant-GeneraPs  Office «.  36,  OOil 

General  Orders,  Headquarters  of  the  Army 4, 20( 

Circulars 10,20{ 

Roll  of  honor 2,00( 

Hints  on  horse-shoeing 

Regulations  of  the  Quartermaster's  Department 5()( 

Miscellaneous 2, 40( 

During  the  same  period  about  1,200  inventory  and  inspect! 
and  132  proceedings  of  boards  of  survey  have  been  examined 
necessary,  acted  upon ;  4,506  entries,  have  been  made  in  tl 
"letters  received,"  and  767  letters  written  and  indorsemei 
which  are  recorded  in  the  corresponding  book  of  "letters  sent 
a  much  larger  number  recorded  in  books  kept  in  other  branc 
oflftce. 

I  respectfully  inclose  herewith  lists  of  officers  on  duty  in  th 
master's  Department  during  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHi 
Quartermaster,  Bvt.  Brig.  Oen.j 
The  Quartermaster  General,  TJ.  S.  A. 
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B.—Liat  of  offieen  an  duty  08  acting  asnstant  quartermasterSf  and  of  the  statioyi 
they  have  servedt  during  the  fiscal  year  ending  June  30, 1873. 


Xame. 


I  Lineal  rank  and 
I      roftiment. 


Abbott,  A.  T ail  It. 3d  Art... 

Abbott,  L.  H I  lBtlt..ILQ.M. 

1      6th  Cav. 

Adams,  H.  H Ut  It.  18th  Inf. 

Adams.  Jobn  Q. |  Ist  !t.  Ist  Cav 

A  ll>ee,  George  E 


Brevet 
rank. 


Aldrich,  Bi&op. 


Do 

AUsworth,  Ed  . . 
Anderson,  John. 


Amistrone,  B.G. 
Arthur,  William. 


Do 

A  spin  wall,  Jobn  . 


Atwood,  E.  B 

Kscon,  Geor^  E 

Bacon,  GeoiKO  K 

Badger,  N.  D 


Baldwin,  J.  H  . . 
Bancroft,  E.  A. 


Bandy,  William  M. 
Barber,  Merritt 


Barnard,  P.  P 

Barrett,  Gregory,  Jr. 

Bascom,  George  M. . 


Jiates,  R.  F.... 
Beau,  John  W  . 


Do 

Bock,  William  H.. 

Beebe,  WilUam  S . 


Do 

Belger,  E.  A  . . . 

Bell,  James  M  . 

Do 


Bird,  Charles 

Birnie,  Rogen»,  jr 

Bishop.  John  S 

Blair,  Thomas 

Bomus,  P.  S 

Booth,  Charles  A  . . . 

Booth,  Chs.  A 

Boyd,  O.  B 


Do , 

Boyle,  WilUam  H. 


Do 

Bradford,  J.  H  . 


Bradley,  J.  H 

Briiickle.  J.  R 

Brinkerhoff.  H.  R . . . 

Brodrick,  P.  T 

Brown,  R.  P 

Brush,  D.  H 


Bubb,  John  W . 


Do 
Do. 


iHt  It.  24th  luf 
l8tlt.,R.Q.M. 
etb  Inf. 

...do 

1st  It.  95th  Inf 
2d  It  18th  Inf . 

2d  It  1st  Inf  .. 
lstlt.,R.Q.M. 

3d  Art 
...do 


Captain. 


MfvJor. 
do.. 


Istlt.R.Q.M. 

lt«th  Inf. 
lstlt.,R.Q.M. 

4th  Art 
2d  It  19th  Inf 
Ist  It.  16tb  Inf. 

2d  It. 5th  Cav.. 
Istlt.R.Q.M. 

10th  Inf. 
lstlt.,R.Q.M. 

13th  Inf. 
2d  It  18th  Inf . 
1st  It  15th  Inf. 


...do 

lstlt,R.Q.M. 

10th  Cav. 
Istlt  oi-d.... 


...do 

Ist  It  .1*1  Inf. . , 
1st  It  7th  Cav 
...do 


Ist  It  23d  Inf. . 
2d  It  13th  Inf . 
1st  It  13th  luf 
1st  It  15th  Inf 
2d  It  Ist  Cav.. 
2d  It  1st  Inf. . . 
2d  It  7th  Inf . . 
Ist  It  8th  Cav. 


Captain 


Major.. 
Captain 

Mi^ior. . 

IstUent 
Captain 


..do... 

Mi^jor.. 

-do... 
..do... 
..do... 
..do... 


LtCol. 


...do 

Ist  It  21st  Inf 


...do    

Capt  19th  Inf 

Ist  It  7th  Inf.. 
Ist  It  5th  Art 
1st  It  I5th  Inf 
2d  It  23d  Inf . . 
2d  It  4th  Inf . . 
2d  It  17th  Inf. 

l8tlt,R.Q.M. 
4t.h  luf. 

....do 

....do 


Mi^ior. . 


Stations. 


Charleston,  S.  C | 

Camp  6th  Cav.,  near 

Fort  Hays,  Eans.       I 

Chester,  S.  C 

Camp  Warner,  Oreg  . . 
Ringgold  Barr'ks,  Tex  | 
David's  Island,   >iew  , 

York  Harbor. 
FtD.A.Russell.Wyol 

Fort  Bliss,  Tex 

Newberry,  S.  C | 

Fort  Porter.  N.  Y I 

Savannah.  Ga i 


Fort  Hamilton,  Xew 
York  Harbor. 

Act  lug  assistant  qnar- 
master  detachment 
of  7th  Cavalry,  at 
Memphis,  Teun. 

Fort  Stevenson,  Dak.. 

Frankfort,  Ky 

Camp  Halleuk.  Nov  . . . 

Yellowstone  Expedi- 
tion. Dak. 

Columbia,  S.C 


Time  doriag  yeai 
A.  A.  Q. 


Nov.  Ito30,l?7a 
July  —  to  Oct  i 
May  3  to  Jmu^ 
July  1  to  S<»pt-  -^ 
Jnly  1,  1872.  to  > 
Sept  21. 187-2.  to  ] 
July  1  to  3,  1«72. 

Oct  15. 1872,  to  J 
Oct  1,  m-l  to  J 
July  1,  1872.  to  ] 
aud  Jan.  14  to 
Jnlvlto31,  187: 
July  31  to  Nov. 

Feb.  S8  to  Jane  ; 

Mar.  17  to  31, 18 


Sept  1, 1872,  to , 
Mur.  1  to  Jinu" : 
July  1,  1872.  to . 
July  11  to  (kt. ; 

Feb.  1  to  Jnuo  : 


Fort  McHenry,  Md  . . .    July  1  to  Au^. 
Saint  Martinsville,  La.  I  May  9  to  31,  18*; 


Taylor  Barracks,  Lou- 
isville. Ky. 

Ehrenberg,  Aria 

Fort  MciUivett,  Tex  . . 

Fort  Fred  Steele,  Wyo. 

Chester,  S.C 

Tulerosa    Expedition, 

in  the  field.  N.  Mex. 

FortMcRae.  N.Mex.. 

Fort  Gibson,  Ind.  T... 

Watervliet  arsenal, 
West  Troy,  N.  Y. 

Allegheny  arsenal,  Pa 

Camp  Supply,  lud.  T. . 

St.  Louis  depot  Mo  . . 

Northern  boundary 
survey  commission. 

Camp  ^owie,  Ariz 

Camp  Douglas,  Utah . . 

(;anipStamt)au£h,Wyo 

Fort  Bayard,  N.  Mex . . 

Camp  Apache.  Ariz . . . 

Fort  Brady.  Mich 

Fort  Benton,  Mont 

Summer  camp  8th 
Cavalry,  Canadian 
River,  in  the  iield, 
N.  Mex. 

Fort  Bayard,  N.  Mex . . 

Camp  on  Lost  River, 


Mar.  1  to  June 

July27,lR72,to 
Sept  16, 1872,  to 

July  1.  1872,  to 

Sent  30, 18T2.  to 
July  1  to  Sept. 

Oct  1  to  31.  187 
July  1  to  31,  In 

July  1  to  Aug. 

Oct  1.  1872,  to , 
Apr.  1  to  May 
July  1.  1872,  to 
May  33  to  Juu« 

Aug.  15, 1872,  U 
Mar.  17  to  Jun 
May  16to  Jiiix 
July  I.  1872  t«i 
May  1  to  15.  It 
July  1  to  Ihc. 
Apr.  30  to  .Jun 
July  1  to  Oct. 


Mar.  12  to.Tiir 
Dec.  4,   1872,  t 
May  1  to  .J II 


Oreg.  ,  .. 

Tule  Lake,  Cal Apr.  1  to  ;W»,  1 

Detachment  19th  Inf.,  !  Nov.  16  to  23, 

A.  A.  Q.  M. 

Fort  Benton,  Mont '  July  1,  1872.  t< 

Fort  Warren,  Masw  . ..!  July  1  to  IVt-. 
Fort  Wingtte.  N.  Mex  I  July  1  to  Nov. 
Camp  Hualpai,  Ariz  ..!  Oct  1,  l(<72.  t^i 

Ijoxington,  Ky 1  July  1  ti>  I>«*o. 

Grand  River  agency,  I  July  1  to  8,  Ir 

Dak.  I 

Frankfort,  Ky July  1  to  Dec. 

Little  Rock,  Ark |  Jan.  1  to  May 

Fort  Bridgcr.  Wyo —   May  31  to  J  lii 
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B. — lAitofofficera  on  duty  as  acting  assistant  quartermasters f  ^c — Contiuned. 


Name. 


Lineal  rank  and 
regiment. 


Brevet 
rank. 


Stations. 


Time  daring  year  on  duty  as 
A.  A.  Q.  M. 


BDAnD.H.P 

BaUis,JohQL 

Bmtank^J.B 

Barabam.  D.  R 

Batler,  William  P.. . 
Calhonn,  James 

Do 

Do 

Campbell,  John  A 

Campbell,  W.J 

Caproa  T.  H 

raveBanrh,  H.  G 

Chamberlin,L.  A... 


Do 

Cbanre.  J.  C  . 
Chapis.  E.  S . 


Do 

C1afae.Jobn  J 

Claik.  Cbarlea  E. . . 

Ciark,ER 

ClJffocd,J.C 

Cof^JoboN 

Conrad  C.H 

GoaTt]M>y.  M.  L  .... 

CraijcSAmael 

Cnigie^D.J 


l8t  It.  tStb  Inf. 
3d  It.  S4th  Inf . 
latltad  Art., 
adit.  15th  Inf. 

JdltOrd 

lat  It.  7th  Car . 

....do 

.-..do 

2d  It. ad  Art... 
t2dlt.  22dluf.. 
l8t  It.  9th  Inf. . 
lat  It.  13th  Inf 
l8t  It.  lat  Art. . 


..-.do I. 

1st  It.  13th  Inf. I. 
2d  It  4th  Art..;. 


M^jor. 


Cranston,  A 

CTSBston,  X  R 

Crawford,  Emmet . . . 

Crawford,  M.,jr 

Craycrofk,  W.  T 


Cmry.Jsmcs 

Curti^KS 

Cosack.  Patrick'.* 
ruahinjcH.C.... 
Caster.  B.M 

Do 

Custer  T.W 

Do 

Davi€a,r.L 


DaTii,C.E.L.B.. 
DaTia,Ch«r]esL. 


DaTia  Georee  B 

Do    .  

Dempsey,  Charles  A 

De  Radio.  C.C 

Denisoa.  D.8 

Desbler.G.  W 

Dlllenb«'k.J.W.... 

jW|Ee,P.L 

Dod|^H.C 

Dwre.  William  E 


Drary.Thoinaa  . 
Diidk7,E.8.... 


Do 

DoCGeorce.. 
poffan,W.T. 
lHittea,C.E  .. 


DwTfT,  Philip... 

EakiB,C.P 

East«Mn,J.£... 

Do 

Ehrt*in.F.ILE- 

Do 


C^ceriy.W.S. 


....do 

adltl2lhlnf.. 
Capt  17th  luf . 
2d  It.  10th  Inf.. 

2dltOrd 

Capt  20th  Inf . 
.1st  It  15th  Inf. 
1st  It  25th  Inf. 
1st  It  6th  Inf.. 
l8tItR.g.M. 

12th  Inf. 
1st  It  4th  Art.. 
2dltl0tblnf.. 
1st  It  3d  Car.. 


2dIt2ilArt.. 
2d  it  7th  Car. 


Istlt-MhArt.. 
2d  It 9d  Art... 

..do 

1st  It  9th  Cav  . 
Capt  4th  Art.. 
Ist  It  24th  Inf 

...do 

liit  It  7th  Cav  . 

..do 

ad  It  22d  Inf . . . 


IstltEng 

lat  It  10th  Inf 


2d  It  5th  Cav.. 

...do 

1st  It  &  adjt 

2d  Inf. 
2d  It  7th  Cav.. 
2d  It  5th  Art . . 
2d  It  1st  Art  .. 
Ist  it  1st  Art.. 
2d  It  23d  Inf.. 
ist  It  2d  Art  .. 
1st  It  12th  Inf. 

1st  It  ad  Inf.. 

ad  It  2d  Art... 


...do 

2d  It  1st  Inf.. 
2d  It  10th  Inf. 
IstltOrd.... 


Capt  5th  Cav. 
1st  It  1st  Art. 
1st  It  2d  Art . 

...do    

2d  It  2Ut  Inf. 
1st  It  21st  Inf. 

3d  It  7th  Cav. 


Mi^or.. 


MiOor. 


Mi^or. 


1st  It.. 


Major. 


Fort  Tnlerosa,  N.  Mex 

Fort  Duncan.  Tex 

Barrancas,  Fla 

Fort  Tnlerosa,  N.  Mex 
Rock  iRl'd  arsenal,  HI. 
Elizabethtown,  Ky. . . . 

Lincolnton.  KG 

Charlotte,  N.  C 

Fort  Macon,  N.  C 

Fort  Randall,  Dak.... 
Camp  Vincent,  Neb . . . 
Carap  Douglas,  Utah.. 
Fort  Wads  worth,  N. 

York  Hsrl)or. 

Fort  Pulaski,  Ga 

Camp  Douglas,  Utah . . 
Cape  Disappointment, 

Wash. 

Fort  Stevens,  Oreg 

Fort  Yuma,  Cal 

Camp  Hancock,  Dak  . . 

Austin,  Tex 

Benicia  Arsenal,  Cal . . 

BortTotten.Dak 

Newport  Barracks,  Ky 
Fort  Stockton.  Tex .... 
Beaver  City,  Utah  .... 
Angel  Island,  Cal 


Point  San  Jos6.  Cal... 
Brazos  Santiago,  Tex. . 
Chngwater     Station, 

Wyo. 
Fort  McHenry,  Md. . . 
UuionviIIe,S.C 


Captain 
Major. . . 


Fort  Monroe,  Va 

Fort  Stevens,  Oreg  . . . 
Fort  Johnston,  N.  C  . . 

Fort  Clark,  Tex 

Sitka,  Alaska 

Fort  Duncan,  Tex 

Fort  Mcintosh,  Tex. . . 

Unionvme,S.C 

Oxtord,  Miss 

Lower  Brul6  Agency, 

Dak. 
Willefs  Point,  N.  Y. 

Harbor. 
Ringgold     Barracks, 

Tex. 

Camp  Bowie,  Ariz 

Calabosas,  Ariz 

Mobile,  Ala 


Captain. 


Livingston,  Ala 

Fort  Sullivan,  Me 

Fort  OnUrio, N.  Y  .... 
Savannah,  Ga 


Fort  Whipple,  Ariz   .. 

Sitka,  Alaska 

Camp   Independence, 

Cal. 
Saint  Augustine,  Fla. . 

Fort  Cape  Disappoint- 
ment Wash. 

Fort  Macon,  N.  C 

Fort  Gratiot  Mich.... 
Brazos  Santiago,  Tex . . 
Washington  Arsenal, 

D.C. 
Camp  Date  Creek,  Ariz 
I  Key  West,  Fla 


Alcatraz  Island,  Cal 
.'  FortFoote,  Md  .... 
.[  Camp  Date  Creek,  Ariz 
.   Camp  San  Juan  Island, 

Wash. 
.   OpelikA,AIa 


July  1, 1872,  to  Jan.  27,  ISTJ. 
Apr.  15  to  June  30,  1873. 
Sept  13  to  Nov.  27,  1872. 
Jan.  27  to  June  30.  1873. 
July  1  to  Dec.  31,  1872. 
July  1  to  17,  1872. 
Aug.  15  to  Sept  30,  1872. 
Oct.  1.  1872,  to  Feb.  28,  1873. 
May  1  to  June  30,  1873. 
July  1,  1872,  to  June  30. 18T3. 
July  1  to  Nov.  19,  1872. 
July  1  to  31,  1872. 
July  1  to  Nov.  15, 1872. 

Nov.  20, 1872,  to  Apr.  1, 187,1. 
Aug.  1  to  Nov.  18,  1872. 
Dec.  1  to  15, 1872. 

Jan.  1  to  31, 1873. 
Oct  1, 187«,  to  Mar.  31, 1873. 
Nov.  1, 1872,  to  Mar.  31, 1873. 
July  1,  !872,  to  May  31, 1873. 
July  1, 1872,  to  June  30,  lh73. 
July  1  toOi;t31.1872. 
Julv  1, 1872,  to  Mar.  31, 1873. 
July  31,  1872,  to  June  30, 1873. 
July  1, 1872,  to  June  30, 1873. 
July  1, 1872,  to  June  30, 1873. 

Nov.  16  to  Dec  1, 1872. 
July  1  to2.5,  li<72. 
July  1  to  Oct  26, 1872. 

Nov.  23  to  Dec.  11, 1872. 
Dec  1  to  20, 187-2,  and  Feb.  1 

to  28, 1873. 
Aug.  2J)  to  Oct  19. 1872. 
Aug.  17  to  Oct  2:},  1872. 
Nov.  17, 18T2,  to  June  30, 1673. 
Jan.  1  to  Apr.  30, 1873. 
May  1  to  June  30, 1873. 
Oct  1. 1872,  to  Apr.  15, 1873. 
May  1  to  June30.  lernK 
July  1  to  Nov.  .10, 1872, 
Jan.  9  to  Feb.  28, 1873. 
Sept  8, 187*2,  to  June  30, 1873. 

July  1  to  Nov.  30, 1872. 

July  1  to  Aug.  31, 1872. 

July  1  to  Aug.  15, 1872. 
Sept  1  to  Nov.  30, 1872. 
Apr.  12  to  23, 1873. 

Oct  1  to  24, 1872. 
July  1  to  Aug.  16, 1872. 
July  1  to  Sept.  30.  I8r2. 
Nov.  19, 1872,  to  June  30. 1873. 
Oct  1, 1872,  to  Jan.  31, 1873. 
July  1, 1872,  to  Jan.  27, 1873. 
July  1, 1872,  to  June  30, 1873. 

Oct.  3  to  Nov.  11,  1872,  and 
Dec.  12, 1872,  to  June  30,  '7J. 
July  1  to  Oct  31, 1872. 

Jan.  1  to  May  1, 1873. 
July  1, 1872,  to  Mav  31, 1873. 
July  25  to  Dec.  7, 1*872. 
July  1, 1872,  to  June  30. 1873. 

Ang.  1  to  2»,  1872. 

Apr.  1  to  June  30, 1873. 

July  1  to  Nov.  18, 1872, 

Dw5. 13, 1872,  to  June  30, 1873. 

July  1  to  31. 1872. 

Oct  1, 1872,  to  June  30, 1873. 

July  1, 1872,  to  Mar.  31, 1873. 
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Ifame. 


Lineal  rank  and 
regiment 


BreTet 
rank. 


Time  daring  yen 
A.  A.  Q 


Edmnnds,  F.  H  . 
Elderkin,  W.  A  . 


Elliott.  W.L 

Engle,  JohnB 

Evana,  Georjce  W . 


Famsworth,  H.  J  . . 

Fech6t,  E.  O 

Ferris,  Samuel  P . . . 

Fletcher.  R.H 

Foote,  George  F — 


For«e,  A.  G 

Foantain,S.W 

French,  Thomas  H . 

Fuger,  Fred 

Do 

Gibb«»E.B 


Do 

Gibson  F.M... 
Goodwin,  E.  A . 
Gray,  C.N 


Greali8h,M.J.... 

Greene,  A.  P 

Greenotigh,  G.  G . 

Do 

Grier,  M.C 

Do 


2d  It  1st  Inf.. . 
Cant  C.  S.,  U. 

Lt'ooLlstCaT. 
Ut  it  15th  Inf. 
let  It  Sc  adjt 

2Ut  Inf. 
IstltSthCav.. 
2d  It  2d  Art... 
Capt4thlnf .. 
2dTt2l8tInf.. 
l8t  It  R  Q.  M. 

8th  Cav. 
iBtltlstCav.. 
2d  It  8th  Cav . . 
Capt7thCav.. 
Iftt  it  4th  Art  . 

....do 

latltethlnf.. 


do 

Ist  It  7th  Cav  . 
2d  It 8th  Cav.. 
l8t   it,    AiU't 

2.5th  Inf. 
Cant,  O.S.K. 
1st  It  4th  Art.  . 

....do 

....do 

...do 

.-..do 


Hi^or... 
Miu-gen. 


Captain 
.do.... 


M^jor. . 
Captain 


Captain 
.do.... 


(vrimea,  George  S . 
Guthrie,  JohnB... 
HaU,  R.M 


Do 

Halloran ,  James . . . 
Hamner.W.  H.... 
Hamilton,  John  ... 
Hanwaj,  John  W . 

Harrold,C*  w!!!'.! 


HartV.K 

Hart  Daniel . . . 
Hart«,W.T.... 
Harwood,  Paul. 
Haskell,  H.  L  . . 
Hatch,  John  P . 


Hathaway,  F.H.... 

Haughey,  James  A 
Hawley,  William.... 

Hav,  Charles 

Holn,  O.  L 

Heintsleman,  C.  S. . . 

Do 

Henniseo,  A.  G 

HiU,RM 


ist  It  9dArt. 

Istlt  13th  Inf.. 

Ist   It.,  K.  Q. 

M.  Ist  Art 

.-..do 

1st  It  12th  Inf. 
2d  It 20th  Inf.. 
Istlt  Ist  Inf. 
2d  It  3d  Inf.... 

..-do 

1st  It.  3d  Art . . 

Capt  7th  Cav. . 
1st  It  25th  Inf. 
1st  it  15th  Inf.. 
Ist  It  20th  Inf. 
2d  It  12th  Inf.. 
MiO-4thCav.. 


2d  lt,R.  Q.  M. 

5th  Inf. 
Istlt  21st  Inf. 
Istlt  20t.h  luf. 
1st  It  23d  Inf . 
2d  It  1st  Cav.. 
1st  It  3d  Art . . 

...do 

IstltSthCav.. 
CaptOrd 


Colonel. 
..do.... 


Lt-ool  . 

Maior 

..do.... 


Br.-gen. 


Captain 


Mi^or... 


Hoag.W.R 

Hobb8,C.W 

Hoffman,  A.  W 

Howard.  O.H 

Howe,  Albion 

Howell.  R.G 

Hoy t.  Goorije  S 

Hubbard,  E.B 


2illt2l8tlnf.. 
2<1  It  3d  Art . . . 
1st  It  10th  Inf.. 
Ist  It  5th  Art. 
].stlt4th  Art. 
1st  It  2<i  Art.  . . 
2d  It.  18th  Inf. . 
1st  It.  2d  Art . . 


Captain 


Miyar... 
Captain . 


Do 

Hubbell.  H.  W.,  jr. 

Hngo.W.  H , 

Humbert,  James . . 
Humphrey,  Charles  F 

Do 

Humphreys.  H.  H 


....do 

2d  It  Ut  Art  . . 
1st  It  9th  Cav.. 
Ist  It  17th  Inf.  . 
Ist  It  4th  Art. 

.-..do I 

1st  It  15th  Inf.  ILtCol. 


Fort  Brady,  Mich . 
Poeblo.Colo 


Benioia  Barracks,  Cal 
Fort  Craig,  N.Mex... 
Fort  Vanoourer,  Wash 

FortMcRae,N.Mex- 

Fort  Stevens,  Oreg 

Lebanon,  Ky 

Fort  Lapwai,  Ind.  T . . . 
Fort  Union,  N.Mex... 

Camp  McDermit  Nev 
Fort  Wingate,  N.  Mox. 

Oxford.  Miss 

Fort  Washington,  Md. 

Alcatraa  Island,  Cal. . . 

Office  C.  Q  M.,»Dept 

South.  Louisville,  Ky. 

Saint  Paul,  Mian 

Livingston,  Ala 

Fort  Selden,  N.  Mex. . . 
Fort  Davis,  Tex 


Dea6,1872,toJ 
July  1,  lem,  to  ] 
and  June  1  to 
Jan.— ,1873,  to 
July  1, 1872,  to , 
Feb.  1  to  May  3 

Nov.  1,1873,  to. 
July  1  to  Aug. 
July  1  to  Dec.  1 
Mar.  7  to  June  ', 
July  1  to  Sept. 

June  7  to  30, 18* 
Nov.  15, 1872,  to 
Jan  1  to  9, 1873. 
July  1  to  Sept. 
Nov.  18, 1872,  to 
July  1  to  Dec.  - 

May  14  to  Jnn( 

Oct,  24  to 

July  1, 1872,  to 
Sept  1,  1872,  til 


PikesviUe  Arsenal,  Md 

Fort  Macon,  N.  C 

Point  San  Jos6,  Cal . . 

In  the  field 

FortFoote,Md 

Battalion    anarter- 

master   Moaoc    ex- 
pedition in  the  field. 
Fort  Whipple,  Va... 
Camp  Brown,  Wyo. . . 
Fort   Hamilton,  New 

York  Harbor. 

Charleston,  S.  C 

Camp  Wright  Cal . . . 
Fort  Rlple3%  Miss... 
Fort  Gratiot  Mich... 
Fort  Reynolds,  Colo. . . 

Fort  Lyon,  Colo , 

Fort  Uamilton,  New 

York  Harbor. 

Lincolnton,  N.  C 

Fort  Onltman,  Tex. . . 
Fort  Garland,  Colo..-. 
Fort  Pembina,  Dak-. 

Camp  Gaston,  Cid  

In    charge    of   office 

chief  quartermaster, 

Department  Texas. 
Fort    Leavenworth , 

Kans. 

Ehranberg.  Ariz  *. 

Fort  Wadsworth,  Dak. 
Camp  McDowell,  Ariz. 

Camp  Vertle,  Aria 

Key  West  Fla 

Fort  Niagara,  N.Y.... 
Fort  Stanton,  N.  Mex.. 
Indlviapolis  ArseniJ, 

Ind. 
Fort  Col viUe.  Wash... 

Key  West,  Fla 

Austin,  TfX 

Fort  Trumbull,  Conn. . 

Charlotte,  N.  C 

Raleigh.N.C 

Atlanta,  Ga 

Camp  San  Juan  Island, 

Wash. 

Fori  Macon.  N.  C 

Fort  Pnla«ki,  Ga I  April  1  to  J  u 

Ilinsgold  Barracks.Tcx'  Sept.  1  to  21, 


July  1,  1872,  to 
July  1  to  Xov. 
March  31  to  M) 
May  9  to  Juno 
July  1  to  Oct. : 
Jan.  21  to  Juu( 


July  1, 1872,  to 
July  1,  1872,  t« 
July  1  to  Nov. 

Deo.  1,  1872.  to 
July  1,  1872,  tc 
Aug.  1, 1B72,  t< 
June  1  to  30, 1) 
July  1  to  Auj:. 
Jan.  1  to  Juno 
Feb.  1  to  28,  It 

July  15  to  Auj 
July  1,  1872,  t« 
July  1,  1872.  U 
July  1,  187-2,  t< 
April  14.  to  Ji 
May  19  to  Juu 


July  1,  1872,  t 

July  1  to  97.  II 
Aug.  1  to  Doc 
Oct  1,  1872,  t< 
July  1  to  Sopt 
Sept  1  to  Nov 
Deo.  8.  1872.  t 
Oct.  31,  1872.  t 
July  1,  1872,  t 

July  31, 1872, 
July  1  to  An^ 
June  1  to  30.  ! 
July  1,  1H72.  1 
July  1  to  .Sop 
April  1  to  Mil 
July  1  to  31,  1 
Juli'  1  to  Sopi 

Nov.  17  to  Be 


Camp  Hancock.  Dak.. 
Fort  Johnston.  N.C. 
Point  San  J(w6,  Cal.. 
FortCummings.N.Mex 


Apr.  1  to  J  (III 
July  1  to  No> 
Deo.  I,  lj?72.  U 
Aug.  1. 167 
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Name. 


Hut«r,  Ed . 


Lineal  rank  and 
retstment. 


Hsrst,  J.  H 

Hrer.John  K... 

la'saUi^JaalC ,li(tlt.    Ut  Art 

lB);(>nolL£d M%j.&0.&K 


IfltltlLQ.  M. 

Ut  Cav. 
3d  It.  12th  Inf. 
iBt  It.  18th  Inf 


Inrin.  D.  A  . 
Iv«,B.A... 


JieoKJ.W 

Jwt^hn,  S.P 

Jchti«on,  John  B  . 

•fohsstoB,  John  L . 

4oaea,F.B 


Ist  It.  4th  Cav 
Sdlt.  5th  Art.. 


lAt  It.  R.  Q.  H. 

7th  Inf. 
2il  It.  ^:  1st  Inf  . 
Utlt-.^dj.  3d 

Cav. 
Utlt.  RQ.M. 

SUt  Iff. 
iRtlt.  R  Q.M. 
3d  luf. 

•loi»ci,&R Ut  It.  4th  Art 

JunJai..  Charlie I  Ut  It.  16th  luf 

Krrfff.  Jow»ph '  Ut  It.  5th  Art 

Ki-lliT,  Charlea '  lat  It.  -24  Inf  . . 

K-ltoD.  D.  H Ut  It.  10th  Inf 

Du ....do 


Kfiid«IlH,M 

Do 

Kbc.  Jamm  S^ 

Kra^^liary,  Geo.  W. 
Kinjcsliury,  H.  P 

Do 

Kioz^bory,  W.  E 

Kiwi^ThinnaiiT. 

KruijDiiki.  M 

Kreuf«,  William 

Krw*.  John  A 


KtIi*.  William  J  . 
Uwt«i,H.W..., 


Utlt  6th  Cav 

..do 

lAt  It.  12th  Inf 
2d  It.  l-.Jth  luf 
2dlt.CthCav.. 

..  do    

iRtlt.  11th  Inf 
2d  It  Ut  Cav.. 
2d  It  12th  Inf 
Utlt  3d  Inf.. 
Ut  ItOrd 


I>N..  J.  M . 


Utlt  nth  Inf 
l»t  It  R.  Q.  M. 

4th  Cnv. 
Ut  It  9th  Inf. . 


I^fr.JohnG UtU.RQ.M. 

19th  Inf. 

Do ■ do 

'  T.  a.  Lniiri '  Ist  It.  5th  Art 

I.«d.JameaH Ut  It  K.  Q.  M. 

9d  Art 

Do 

I^eriL  Thonaa  W 


i^n-e.  G«orce  H . 
Do  . 


do 
Ut  It  It  Q.  M. 

90th  Inf. 
3d  It.  16th  Inf. 

do 


Lu^Edaand ;  1st  It  6th  Cav. 

I 


yUte  Oovan.  A.  B  ...  I  Cant  12th  Inf 
lLirU>%  Williaiu  S  . .   Ut  It.  3<l  luf. . . 

HjrUin.J.E      i2dlt22dlnf.. 

MafUj.  Isaac  W ,  Utlt  Old 


MtfXatt.Ira    |2dlt3dArt.. 

lUboii.  SlK    Utlt.  16th  Inf 

Do do 

^S^ixt*.  WiUiam  K. . .  i  Ist  It.  20th  Inf 

Do I  ...do 

ManW)'.  John  A '   . .  do 

M  i&niae.  William  C  .  Ut  It  23<1  Inf. . 
M^iufivld,  F.  W ad  It  11th  Inf  . 


^(AtTotte,  a«rry i  ist  It  nth  Inf 


Brevet 
rank. 


Captain 


Captain 


Captain 


MiOor. 


Captain 
...do  .. 


MiOor  . 
...do.. 


LtCol. 
...do.. 


Captain. 

"!  dS.'.'I 
..do... 


Captain 


Stationa. 


Benicia  Barracks,  Cal . 

Beale's  Springs,  Ariz. . 

Laurens.  S.  C 

Fort  Jefft^rson,  Fla 

Springtield    Armory, 

Masa. 
Saint  Lnni8Po|)ot,  Mo, 
Fort  Preble,  Me 


Fort  Shaw,  Mont 

Camp  "Warnor,  Ore*?.. 
Fort  Mcpherson,  Neb 

Fort  Vancouver,  W.T. 

Fort  Haya.  Kans 

Raleigh,  N.  C 

Jackson,  Miss 

Plattsburgh  Barracks, 

N.  Y. 

Spnr^nbnrgh.  S.  C 

Sau  Antimio,  Tox 

A.  A.  Q.  M.  to  Bonrd 

of  Olficera  for  the 

{mrchase  of  horses 
or  9th  Cavalry,  at 

Ringgold  Barracks, 

Tex. 

Oxford,  Miss 

Fort  Barker,  Kans  . . . 

Fort  Hall,  Idaho 

Camp  Gaston,  Cal  — 

Meridian.  Miss 

Fort  Uarker,  Kans .... 

Fort  Griffin,  Tex 

Camp  McDermit  Nov. 
Camp  Mojave.  Ariz  .. 

Fort  Dodge,  Kans 

Vancouver    Arsenal, 

Waah. 
Fort  Richardson,  Tex 
Fort  Clark,  Tex 

Fort   D.    A.  Russell. 

Wyo. 
Baton  Rouge,  La 

Jackson  Barracks.  La 
Fort  Wads  wort  h.N.  Y 
Presidio,    San    Fran- 

sisco.  Cal. 
FoitMcHenrv.  Md... 
Fort  Snelling,  Minn. . . 

Frankfort  Ky 

Lebanon,  Ky 

Summer  camp  Bth  Cav. 
Canadian  River,  N. 
Mex. 

Fort  Yuma,  Cal    

Fort  Lyon,  Colo 

FortSullv,  Dak  

Water  vllet  Arsenal, 
West  Trov,  N.  Y. 

Barrancas,  t'la 

Holly  Springs,  Miss. . . 

Oxford.  Miss 

Camp  Svk»»8,  Dak 

Fort  Wadsworth.  Dak 

Fort  Ripley,  Minn  . . . 

Camp  Apache,  Ariz  ... 

Acting  assistant  quar- 
termaster of  OHcort 
to  Texas  Pacific  Rail- 
road survey. 

Newport  Barracks,  Ky 


Time  during  year  on  duty  as 
A.  A.  Q.  M. 


July  1  to  Dec  10, 1872. 

July  1.  187^  tx>  June  30. 1873L 
Aug.  17. 1H72,  to  Jan  2.'»,  1H7.J. 
Nov.  17.  187J,  to  June  30. 1873. 
July  1,  m72,  to  June  30, 1873. 

Feb.  28  to  June  30. 1873. 
July  1  to  Aug.  13,  lH72.and 

S.>pt  19,  1872,  to  Mar.  31, 

1873. 
Mur.  11  to  June  30,  187a 

Mar.  1  to  June  30,  1873 
Apr.  1  to  May  1, 1873. 

June  1  to  30, 1873. 

July  1, 1872,  to  June  30, 1073. 

July  1  to  Nov.  17, 1872. 
July  1  to  31, 1872. 
July  1  to  Dec.  31, 1872. 

Mar.  1  to  June  24.  1873. 
July  1,  1872.  to  Mar.  31, 1873. 
May  12  to  Juno  13,  187JL 


July  1  to  Dec  30. 1872. 
Jan.  6  tf I  Apr.  2, 1873. 
July  1, 1H72.  to  June  30. 1873. 
July  1, 1872.  to  Apr.  14, 1873. 
July  1  to  Dec  15.  1872. 
Dec  22, 1872.  to  Jan.  6,  1873. 
Dec  16, 1872,  to  Juno  30.  IS'.^. 
July  1,  1872,  to  June  7, 1873. 
July  1  to  31,  1872. 
July  1  to  Nov.  10,  1872. 
July  1, 1672,  to  June  30, 187a 

July  1,  1872,  to  Jan.  1. 1873. 
Apr.  30  to  June  30,  187a 

Aug.  31  to  Oct  15,  1872. 

July  1, 1872,  to  Apr.  30, 1873 

May  1  to  June  30,  187a 
Nov.  15  to  30, 1872. 
July  1  to  Nov.  15, 1872. 

Dec  11, 1872,  to  June  30, 1873. 
July  1,  1872,  to  June  30, 1873. 

Dec  15. 1872,  to  Feb.  28, 187a 
Mar.  1  to  June  30,  lp7a 
Apr.  28  to  Juno  30.  187a 


April  1  to  June  23,  1873. 
July  I  to  Dec.  31.  Ib72. 
Juiie  I  to  30,  1873. 
Aug.  5,  1872,  to  Jan.  1,  187a 

July  1  to  Sept.  13,  1872. 
Dec.  11  to  31,  1872. 
June  12  to  30.  1873. 
July  1  to  Sept  7,  1872. 
Dec.  12,  lt<72,  to  Juno  30, 1873 
July  1  to  31,  1872. 
May  15to  Juiie:H).  lH7a 
Jaii.  1  to  May  26,  U73. 


April  1  to  June  30,  1873. 
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B. — Li$t  of  officers  on  duty  a$  acting  aasUtant  quurtermasterSf  cfc— Conti 


Name. 


Lioeol  rank  and 
regiment 


Brevet 
rank. 


Stations. 


Time  during;  \f 
A.A.  ( 


Marklev,  A.C.... 
HarahaU  J.  M.... 

Mathey,  E.  O 

McCalliim,  William  B 
McCauIey.  C.  A.  H. 
McClellaii,  John  . . . 
M cConihe,  Samuel . 

McCroa,  Tullv 

McDermott,  George  B 
McDonald.  KolxTt . . 
McDonpiU,  Th(>8.  M 

McGiivray,  John 

M clntyre,  A 

McKee,  Geor^  W  . . 
HoNaught.  John  S. . 

McNntt,  John 

McTapgart,  C.  P.... 
Metcalfe^  Charles  . . . 
Michaelis,  O.  £ 


Hiohlor,  Frank . 

Miles,  Evan 

MiUcr,  C.  P 

1)0 


Ist  U.  24th  Inf. 
Istlt.  4th  Art. 
l8tlU7thCav. 
1st  It  5th  AH  . 
3dlt3<l  Art  .. 
Ist  It.  3th  Art . 
Ist  U.  14th  luf 
Capt.  1st  Art.. 
2dlt23<llnf  .. 
iHt  It  5th  Inf. 


LtCol. 
M^jor.. 


Mi^or. 


IstltTthCav.    Captain 

1st  It  ad  Art do 

adltSdlnf ... 

IstltGrd 

Capt  aoth  Inf. 

Mig.  Ord 

Istlt  nth  Iiif 

Sdltnthlnf    

Istlt  Ord Captain. 


Colonel 


2d  It  5th  Cav. 
Capt  2l8t  Inf 
Ist  It  4th  Art. 
....do 


Miller,  James. 


Miller,  M.P 

MiUer,  William  A.. 

Miller,  William  H.. 

Moore,  Francis 

Morgan.  A.  S.  M.... 

Morris,  L.M 

Morris,  Lonis  T 

Morton,  Alired 


Do 

Murphy,  John  . 


IstU,  R.  Q.M. 

2d  Inf. 
Capt  4th  Art.. 
Ist  It  18th  Inf 


2d  It  9th  Inf... 
Capt  9th  Cav  . 
CaptO.  b  K.. 
1st  It  20th  luf 
Capt  3d  Inf  .. 
Istlt  RQ.  M. 
gth  luf. 

....do 

2d  It  14th  Inf 


Nave,  A.  H 

Neide,  Horace 

Nel8<iu.Wra.  H 

Nesroith.L.  A 

Nettarville,  W.  McC 

Ncwkirk.E.  P 

Nixon,  John  B 


Northap,E.B 

Nowlan,H.J 


Do. 


2d  It  7th  Cav.. 
Istlt  4th  Inf.. 
1st  It  7th  Inf. . 
2d  It.  12th  Inf. . 
Capt 2l8t  Inf.. 
Ist  It  4th  Art  . 
1st  It  R.  Q.  M. 

24th  Inf. 
1st  It  17th  Inf 

Istlt  R  Q.M. 

7th  Cav. 
....do 


Fort  Mcintosh,  Tex. . . 

West  Point,  N.  Y 

Spartanburgh,  S.  C 

Fort  Preble,  Me 

Fort  Wads^  ort  h,  N.  Y . 

Fort  Warren,  Mass  . . . 

Sidney  Barracks.  Nebr. 

West'Point.  N.  Y 

Camp  Verde,  Aria 

Fort  Larned,  Kans 

Union ville,  S.  C 

Kaleigh,  N.C 

Chattanooga,  Tenn 

St.  Louis  Arsenal,  Mo  . 

Fort  Wadsw'ortK  Dak . 

C<»lumbus  Arson '1,  Ohio 

Grand  Kiver  ag'y.  Dak. 

do 

Watertown  Arsenal, 
Mass. 

Camp  Hualpai,  Ariz  . . 

FortColville,  Wyo... 

Fort  McHenry.  Md    .. 

Presidio,  San  Francis- 
co, Cal. 

MobUe.Ala 


LtCol. 


Captain 
Major... 


M^jor. 


O'Brien,  John  J 

O'Connell,  John  J 

O'Conner,  Stephen  . . . 

Olmstiad,  J.  A 

Osgood,  H.B 

Do 

Pardee.  J.  n   

Parnell,  William  R.. 

Paul,C.K 

Payson.A.H 

Penuey,  Charles  G  . . 


Pep'tou,  Silas  . 
Do 


2d  It  4th  Inf  . . 
2d  It  1st  Inf.. 
1st  It  23d  Inf. . 
1st  It.  i:Uh  Inf 
1st  It  3d  Art., 
do 


LtCol  .. 
Captain . 


Pickett  George  B... 

Pierce,  F.  E 

Piko,  A.F 


Pitman,  John. 
Pollock,  Robert. 


2d  It  Ordnance. 


Cnpt  2lRt  Inf. 
Pond,  G  eorgc  E ,  2d  It  Kth  Cav . 


2d  It  23d  Inf.. 
1st  H.  1st  Cav.. 
1st  It  18th  Inf 
Istlt  Eng'rs.. 
1st  It  R.  Q.  M.  Captain 
Gth  Inf. 

IstltluthCav. 
...do.... 


Ist  It  16th  Inf 


1st  It.  1st  Inf. . . 
1st  It  13th  Art 


Fort  Stevens,  Oreg 

Newberry,  S.  C 

Re<l  Willow  Cr'k,  Nebr 

Fort  Clark,  Tex 

Allegheny  Arsenal,  Pa 

Fort  Tottcn,  Dak 

Fort  Wallace,  Kans. . . 
Ft  D.  A.  Russell,  Wyu 

Omaha  Barracks.  Nebr 
Can.p  on  Laramie  Riv- 
er. Wvo. 

Shelby  ville.  Ky 

Paducah,  Ky 

(^amp  liaker,  Mont 

(.*anip  Halleck,  Nev. . . 

Fort  Stevens,  Oreg 

Ruthcrfordton.  N.  C. . . 
Fort  McKavett,  Tex. . 

Grand  River  Agency, 

Dak. 
Newport  Barracks,Ky. 

Det  7th  Cavalry-  in  the 

field.  Dak. 
Mount  Sterling, Ky.. 
Madison  Urr'ks,  ^^  Y 
Camp  Critteuden,Ariz.' 
( 'amp  Stanibaugh,  Wyo, 

Fort  Jefferson,  Fla 

Fort  Ontario.  N.  Y....| 
Now  Camp  Grant,  Ariz: 
Camp  Haruey,  Oreg. . .  | 

Sumter,  S.  C 

Wil!et'HPoint,N.Y...| 
Fort  Buford,  Dak  . . 


July  1, 18T->.  to . 
Sept.  1,  1872,  to 
July  1.  187-2,  to  ] 
Aug.  13  to  Sept 
Nov.30,  lf^72.  to 
Dec.  ll.lHTi.  to 
June  11  to  Hu.  1 
July  I  to  Aiiu'. 
Oct  I.  1872,  to  .i 
March  12  to  A] 
Dec.  20,  1872.  If 
Nov.  17, 1872,  to 
July  1,  1872.  to 

Do. 
July  1  to  31, 18' 
July  1, 1872.  to 
May  I  to  June 
Dec.  21,  1872.  t< 
July  1, 1872,  to 

May  8  to  June 
July  I  to  31.  IK 
Aug.  20  to  Oet, 
Nov.  15, 1872,  to 

July  1, 1P72.  to 
and  April  2:^  1 
Dec.  1  to  31,  IH 
Nov.  30,  1872.  t< 
and  May  31  Ui 
July  1  to  Nov. 
July  1  to  Sept. 

Do. 
Oct  31.  1872.  to 
Nov.  :jO,  ^"72.  t 
July  1  to  Aug. 

Oct.  1,  1872,  to 
May  !7  to  ->,  II 

July  1  to  Sept. 
July  to  Auuus 
July  1, 1872.  to 
Jan.  27  toJunc 
Oct.  23  to  Ni.v. 


^'pt  1  to 
July  1  to 


Fort  Gibson,  Ind.  T . . . 

Det  9th  Inf.  en  route 
from  Fort  Gibson  to 
F<.rt  Sill.  Ind.  T. 

Oxford,  Miss 


Fort  Niagara,  N.  Y. . . 
Ft)rt  Wood,  New  York 

Harbor. 
Wiitervliet     Arsenal, 

We8t  Tn>y.  N.  Y. 
Fort  Klamath.  Oreg. . . 
Camp  Loma,  Colo 


St^pt. 

July  8  to  Sept. 

July  1, 1872,  to 

,1873,  to  J 

July  1  to  Dec. 
Oct  1,  1872,  t<i . 
July  I,  1872,  to 
Oct!  1,  187-2,  to  : 
July  1  to  Nov. 
Dec.  7, 1872.  to  . 
Feb.  1  to  ^lav 
July  I  to  Oct. : 
July  1,  lr72,  to 
Dec.  I,  lh72,  to 
July  I  to  Au^ 
Ibfay  20to  Jn 
Mar.  1  Ui  Apri 
April  25  to  Mti 

Dec  30. 1872,  t« 

and  Mar.  1  t< 

Nov.  1  to  Dee. 

Dec  8,  187-2,  to 

Jan.  1  to  Jane 

July  1, 1872.  to 
Juue  1  to  30,  U 
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B,—List  of  officers  on  duty  as  acting  assistant  quartermasters^  ^c—Con tinned. 


l^ame. 


Lineal  rank  and 
regiment. 


Brevet 
rank. 


Stations. 


Time  dnrincr  year  on  daty  aa 
A.  A.  Q.  M. 


Pope,  John,  jr 

Porter.  James  £. 

I>o 

Do 


2d  It  Ut  Art.. 

lstIt7thCav. 

..-.do 

...do 


Pot^KD 

Price.  BntlirD.. 
Pnee,  George  F. 

Ptiacc,  William. 
PttUmn.J.W.. 


l8tIt3dArt. 
tid  It  4th  Inf  . . 
l«tlt  RQ-M. 
5th  Cav. 

UtltOnl 

2d  It  8th  Cav.. 


Do 

Poriogton,  George  A 


...  do 

Capt9thCav. 


Colonel. 


dram,  WUltam  R. . .  2d  It  4th  Art 
liDby.  De  U.  G^  . . .     2d  It  5th  Inf. 

nby,  H.B i  lstltK.Q.M. 

25th  Inf. 

Q«iBl»y.Ir» lstltli.Q.M. 

nth  In! 

..do 

l»t  It  5th  Inf. . 

...do 

iBtltllth  Inf 
l8t  It  K.  Q.  M. 
2*1  Cav. 

..  €lo 

2dltPthIuf... 
lot  It  23d  Inf . . 


Do 

Randall.  E.L 

Do 

RafAall,  A.W 

BaireUe,  William  C 


Do 

Kav.  P.H 

Ke«ly,W.J 


Erxforl  William  H. 


Khecm.  E.B 

Bm«,  William  F. 


Do 

Eicfaarda,  Wiliiam  V. 

Ri'^ y,  Tbnmaa  F 

KiiWrtA.  C.  S     

BnliintoD,  F.  r  

l^f'nruKio,  Th<iroas  B 
K<«>kvell,  Cbarlea  H. 

K^'kirdl.  Jam?*,  jr. . 

It'idsm.C.P 

Koder.Joha  W 


.Panl 

Kos«a,B.H 

Rosera.  J.  Sninner  . . 
E^'gwifc.  William  W. 
B^-Uins.  James  U... 
Komeyn,  Henry 


Capt  O.  S.  K  . 

2d  U.  21st  Inf. 
l8t  It  23d  Inf. 


Do 

inta,  Fred  . 

Do 

JobfiM 


^WiUiamJ. 


I«k<».LH. 


Do 

kn»rfLE.K  .... 
kaUiprford,  is.  G . 


^syr,  George  E. 
'<*B4^J.H.... 


>4-»!».J.M.J. 

,ILB.. 


...do 

Ist  It  R  Q.  M. 

16tli  Inf. 

lai  It  21  St  Inf..' 

iHt  U.  17tb  Inf    (Japtain 
2<nt2dCav.. 
l8t  It  LOth  Inf 
Ist  it  R  Q.  M., 

5lh  Cav. 
24l  It  a4j't,  let 

Cav. 
iHtltSthCav.. 
Istlta4lj't,4th 

Art 
Ut  It  5th  Art.. 
iHt  It  i:Uh  Inf 
2d  It  Ut  Inf.. 
I  St  It  9th  Inf. . 
CHpt.Orflnance. 
1st  It  5th  Inf . .   Captain 


Captain 


...do 

Ist  It  16th  Inf. 

...do    

1st  It  2l8t  Inf 

2d  it  21st Inf.. 


mit  RQ.M. 

9th  Cav. 
...  do 

1st  ItlstArt.. 
2d  it  12th  Inf . 


2d  It  5th  Art. 

1st  it  6th  Cav 

Capt  7th  Inf. 
1st  it  2d.  Inf . 


...do. 


Captain 


Fort  Wood,  New  York 
Uarbor. 

Lincolnton,  N.  C 

Shelby  viUe,  Ky 

Lebanon,  Ky 


Captain 


Savannah,  Ga 

Paducah,  Ky 

Camp  McDowell,  Ariz. 

Frankfonl  Arspnal.Pa. 
In  thn  field,  camp  at  i 

Tierra  Araarilla,(old 

Fort  Lowell,)N.Mex. 
Fort  Union,  N.  Mex... 
Parkersbnrgb,  W.Va., 

rocruitlng-otiicer,  A. 

A.Q.M. 

Sitka.  Alaska... 

Furt  Lamed,  Kans 

Fort  Davis,  Tex 


Fort  Griffin,  Tex 

Fort  Kichardson,  Tex 
Fort  llarkcr,  Kans  . . . 

Furt  Larued,  Kans 

San  Antonio.  Tex 

Omaha  Barracks,  Nebr. 

Fort  Sanders,  Wyo 

Dot  8th  Inf.,  Dak 

Lower  Brule  Agency, 
Dak. 

Moant  Vernon  Arse- 
nal, Ala. 

Fort  Vancouver, Wash. 

Camp  Hualpai,  Ariz  . . 


FortTnma,  Cal.. 
Nashville,  Tenu  . 


Camp  Harney.  Oreg. . 
Cheyenne  A^'cy.  Dak 
Canip  St.iiubangh,Wyo 
Little  Kock,  Ark... 
Camp  Grant,  Aiiz . . 


Benicia  Barracks,  Cal 


Camp  Grant,  Ariz 

Point  San  Jos^,  Cal  .. 


Fort  McHenry,  Md. . . . 

Fort  Brldger,  Wyo. . . . 

Fort  Wayne,  Mich  .... 

Sidney  Barracks.  Nebr. 

AuguHta  Arsenal,  Ga. . 

PoNt  southeast  Kansas, 
Fort  Scott,  Kans. 

Fort  Gibson,  Ind.  Ter. . 

Aberdeen,  Miss 

Little  liock.  Ark 

Fort  Cape  Disappoint- 
ment, Wash. 

Field,  quartermaster's 
headquarters,  Dep't 
Arizona. 

^ort  Clark,  Tex 


;old  Barracks.Tex 

Key  West,  Fla 

Fort  Columbus,  New 

York  Harbor. 
Fort      Independence, 

Mass. 
Camp  Cth  Cavalry,  near 

Fi>rt  Hays.  Kaua 
Fort  Shaw'.  Mont. . . 
HuuUvillcAla.... 


July  1  to  Dec  8, 1872. 

July  1  to  15, 1872. 
Oct  1  to  Dec.  30. 1872. 
Dec  17, 1873,  to  Feb.  28, 1873. 

July  1  to  31, 1872. 

Aug.  8, 1H72,  to  Jan.  14, 1873. 

Jnly  I  to  Sept  30, 187i 

July  1, 1872.  to  Juno  :»,  1873. 
July  1  to  Oct  — ,  1872. 


June  1  to  30, 1673. 
July  1  to  Nov.  13, 1872. 


13,  to  April  30, 1873. 

July  1. 1872,  to  Mar.  10, 1873. 
July  1  to  Aug.  31.  lH72,and 

Jan.  16  to  June  30, 1873. 
July  1  to  Doc  16, 1872. 

Jan.  1  to  June  30. 1873. 
Jnly  1  to  Oct.  31, 187J. 
April  15  to  June  30. 1873. 
April  1  to  Juno  30, 1873. 
July  1  to  Sept  30, 1872. 

Nov.  1, 1872,  to  June  30, 1873. 
Jnly  10  to  Oct  20. 1872. 
July  1  to  Sept  8, 1872. 

July  1, 1872,  to  June  30, 1873. 

Decl  to  31, 1872. 
April  12  to  May  8, 1873. 

May  23  to  June  30, 1873. 
July  1, 1872,  to  June  30, 18T3. 

Nov.  1. 1872,  to  Dec.  31, 1872. 
July  1, 1872,  to  Juno  30, 1873. 
July  1  to  Sept  30, 1872. 
July  1  to  Dec.  1«»,  ih72. 
July  1  to  Nov.  23, 1872. 

Doc.  10, 1872.  to  Jan.  — ,  ISTJ, 
and  May  31  to  June  30,187). 
May  10  to  Juno  30. 1873. 
May  9  to  June  30, 1873. 

Nov.l  to  23,  1872. 
July  1, 187-2,  to  May  21,  IrfH. 
July  1,  187-2,  to  Juno  30. 1873. 
July  1, 187-2,  to  June  II,  1871. 
July  1, 1872,  to  June  30.  lt'73. 
July  1, 1872,  to  April  20, 1873. 

April  22  to  June  30, 1873. 
July  1, 187-2,  to  April  30, 1873. 
May  0  to  June  3t).  1873. 
Nov,  1  to  Nov.  30, 187-2. 

Jnly  1, 1872,  to  June  30, 1873. 


Oct  1  to  Dec.  31, 1872. 

Feb.l4tx>June30,1873. 
Nov.  17,  187-2,  to  Mar.  31, 1873. 
July  1, 187-2,  to  June  30,  lfc73. 

July  1, 1872,  to  June  30, 1871 

Jnly  1  to  July  — ,  1872. 

Aug.  1, 1872.  to  Mar.  11, 1873. 
July  1, 187-2,  to  June  30, 1873. 
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Xame. 


Lineal  rank  and 
regimeut. 


Brevet 
rank. 


Stationa. 


Time  daring  year  on  daU'  as 
A.A.Q.M. 


Sawyer.  J.  E 

Schwatka,  Fred  . . 

Scott,  John 

Sellmer.  Charles  . 
Do 


Sharp,  Thomas. . 
Shelhv,  iBaac  O  . 
Shelton,  £.  H  ... 
Shcrmaxi,  H.  P  . . 


Sherman,  James  L  . . . 

Do  

Sherwood,  William  L 

Sliorkley,  George 

Silva,V.M.C 

Simpson.  James  F.   . . 
Simpson,  John 


Slade,  Charles  E  . . 

Smith.  A.  E 

Do 


Smith,  F.  G  . . . . 


Do 

Smith,  Lewis. , 


Do. 
Do. 


Spencer,  George  K. . 

Spnrgiii,  W.  F 

Staffoni.J.S 

StniT.  Irwin  M   

Steele,  George  W  . . . 

Steelhammer,  Charles 


Stone,  E.  W  . . . 

Do 

Storrow,  S.  A  . 

Sullivan,  T.  C  . 


Taylor,  Frank 

Taylor,  Georire  McM 

Taylor,  S.W 

Theller,E.R  

Thompson,  E.  F 

Thompson,  John  C  . . . 

Tliompflon,  R.  E 

Thorne,P.M 

Todd,  John  W 


Trout,  John  P...  . 
Ti-oxel,  Thomas  G. 


Tyler,  John . 
Do.... 


Upham,  F.  K. 
Vedder,S.C.. 


Vernon. Charles  A. 


ad  It.  5th  Art. 
2d  It.  3d  Cav  . 
2i11t.4th  luf. 
3d  It  3d  Art.. 
...do 


Captain 


1st  It  Ist  Inf. . 
2d  It  16th  Inf . 
2<1  It  1st  Car.. 
2d  It  15tli  Inf . 

1st  It  1st  Art  . 

..  do 

l8t  It  21st  Inf 
Capt  15th  Inf 
Capt2l8tluf . 
2d  It  3«l  Cav  . . 
1st  It  4th  Art. 

2d  It  15th  Inf. 
1st  It  7th  Cav. 
...do 


Migor. . . 
Captain 


Captain 


sptain 


Capt  4th  Art  . 


..  do 

Ist  It  K.Q.M. 

3d  Art 
..  do 


Mi^or. 
..do.. 


do. 


2d  It  19tb  Inf . 
lRtlt2lNtInf. 
l8t  It  20lh  Inf. 
I8tlt9th  Cav. 
Ist  It  R  Q.  M. 

14th  Inf. 
Capt  15th  Inf. 

1st  It  21st  Inf. 
do 


Major  .. 


Capt  and  nsst. 

surg.  V.  S.  A. 

Capt     C.  S., 

U  S.  A 
2d  It  14th  Inf. 
lat  It  23d  Inf.. 
2d  It  4th  Art., 
lat  It  21  at  Inf. 
Capt.  12th  Inf 
lat  It  K.  Q.  M. 

3d  Cav. 
2<1  It  Gth  Inf . . 
latltRQ.M. 

22d  Inf. 
MiOorOi-d.... 


Iatlt23illnf. 
lat  It  It  Q.  M. 

17th  Inf. 
lat  It  R.  Q.  M. 

iHt  Inf. 
...do 


1st  It  lat  Cav. 
2d  It  19th  Inf . 


lat  It  4th  Car 


Yinal.  William  H. . .     lat  It  16th  Inf 

Viveu,  J<»hn  L I  l«t  It  12th  Inf 

Volkmar.  William  J. . ,  Int  It.  Gth  Cav. 

Voae,  William  P I  lat  It.  2d  Art. . 

Do i do 


Lt.  Col. 
...do... 
Major. . 

Lt.  Col. 


MiOor. 
..do.. 


Captain 


FortFonto.Md 

North  Platte,  Nohr 

Crab  Orc.hanl,  Kv 

Fort  Puhiaki.  Ga 

David'a    laland,  New 

York  Harlwr. 
Fort  Mackinac,  Mlcb.. 

Jackaon,  Misa  

Fort  Lapwni,  Idaho  . . . 
Fort    Cummings,   N. 

Fort  Niagara, N.Y.... 
Fort  Bnrraueaa,  Fla  . . 
Foi-t  Vancouver,  Waah 
Fort  Ml- line.  N.  Mex  . 
Fort  Vancouver,  Waah 
Fort  McIMieraon,  Nebr. 
Preaidio,  San  Fraucia- 

CO,  Cal. 
Fort  Stanton,  N.  Mox  . 
Elizabethtown,  Kv... 
D4-t:ichnient  71  li  Cav.. 

in  the  ttehl.  Dak. 
Fort  Cape  Dinappoint- 

ment,  W;tHh. 
Fort  Steven!^  Oreg . . . 
Charleston,  S.  C 


Fort  Hamilton,  Now 

York  Harbor. 
Fort  Wadaworth,  New 

York  Harbor. 

Baton  Rouge,  Ia 

Fort  Boi*e,  Idaho 

Fort  Raiiaom,  Dak 

Fort  Dnncan,  Tex 

Fort  Laramie,  Wya  T 

Fort    Comminga,    N. 
Mex. 

Jack  sou  ville,  Oreg 

Yrcka,Cal 

Fort  Ontario,  N.  Y  . . . . 


Sioux  City,  Iowa 

Fort  Fetterman,  Wyo. 

Camp  Grant,  Ariz 

Rulherfor<Unn,N.C... 
Camp  llualpai,  Ariz  . . 
Camp  Mojave,  Ariz  .. 
Fort  McIMieraon,  Nebr 

Fort  Stavenaon,  Dak. 
Fort  Sully,  Dak 


Cantaiu 


Detroit  arsenal.  Dear- 
born ville.  Mich. 

Camp  Date  ('re<«k,  Ariz 

Grand  River  Agency, 
l>:ik. 

Buffalo,  N.  Y.,  (depot 
quartermaster.) 

Fort  Porlor,  Botfalo, 
N.  Y. 

Camp  Apache.  Ariz. . . 

Jackaon  liari-acka.  La 

The  garria^m  tempora- 
rily at  Eaat  Paac>a- 
goiila,  Miaa.,  Camp 
Kmory. 

Escort  to  Burvcying 
party  Texas  raViflc 
Riirroa<l. 

Monro*',  La 

Fort  Y  unia,  Cal 

Camp  Date  CriM^k,  Ariz! 

Point  San  J^w^.  (^al 

Charlotte,  N.  C 


Nov.  1  to  Dec  13, 1879. 
Jnlv  1, 1872.  to  June  30, 1873L 
July  I  to  Dec.  2:>,  187i 
July  1  t4»  Nov.  20.  IraaL 
Nov.  27, 1872,  to  June  30, 1873. 

July  1, 1872,  to  Juno  30. 1873. 
July  1, 1^72,  to  June  30, 1783. 
July  1,  lb72,  to  Mar.  7.  IHTJ. 
May  1  to  June  30, 18TJ. 

July  1  to  Octolier  31, 1872. 
Nov.  27, 1872,  to  June  30, 1873. 
Jan.  1  toJan.31. 1^73. 
Julyl  to  ReptSO,  1872. 
JnlV  1  t«»  Nov.  30, 1872. 
Nov.  1. 1872,  to  Mar.  30, 1873. 
April  1  to  June  30, 1873. 

Julv  1  to  Oct  31, 1872. 

July  17. 1872.  to  Feb.  28. 1873w 

June  15  to  June  30, 187a 

Dec.  15, 1872,  to  Juno  30, 1873. 

Feb.l  to  JnnelKi.  187a 
July  1  to  Oct  31, 1872. 

Nov.  7, 1872,  to  Feb.  1. 187a 

May  31  to  Jane  30, 187a 

May  1  to  June  30,  ISra 
Julv  1.  lH7i.  to  June  30, 187a 
Julv  1  toSi'pt— ,1872. 
July  1  toSept30,  lr-72. 
July  1  to  Sept  30.  1872. 

July  1  to  July  31, 1872. 

Dec.  7. 1879.  to  Feb.  13. 1873. 
Feb.  21  to  June  30. 1 87a 
Nov.  1  to  Dec.  7,  le72. 

Feb.  15  to  June  30, 167a 

Jnlv  1. 1872.  to  June  30.  IKTX 
Nov.  23.  1872.  to  Apr.  18, 187a 
July  I  to  Aug.3C,  1872. 
Julv  1  to  Sept  :U),  l.'*72. 
Aug.  I  to  Nov.  IK).  1872. 
Julv  1  to  Oct  31.  1872.  and 

May  5  to  June  30.  I^73. 
Julv  l  to  AiigUHt  30,  lh72. 
July  1, 1872,  to  May  31, 187a 

July  1, 1872,  to  June  30, 1873. 

Sept  15, 1872,  to  June  30, 1873, 
Sept  7  to  Dec.  21, 1872. 

July  1  to  16, 1872. 

Aug.  1, 1872,  to  Jane  30, 1873. 

Julv  1. 1872.  to  Apr.  30,  l'^73L 
July  1,  1872,  to  Mftv  1,  lb7a 
July  1  to  Nov.,  1872. 


July  I  to  Dec.  31, 1872. 


June  5  to  30, 1873, 
Aug.  7  toScpi.:i0.  1872. 
Aug.  31  to  Sept.  l.\  I87i 
July  I  toNov.  Ifi.  1872. 
March  1  to  May  30.  I87a 
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B. — LUi  of  ofieen  on  dutff  a$  acting  assUtant  quartermasters^  ^o. — Continned. 


iLineal  rank  and 
I      rej^ment. 


Brevet 
rank. 


Stations. 


Time  durinj;  year  on  duty 
A.  A.  Q.  M. 


Walkee,  ThomM  8. .    Ist  It  3d  Inf  . . 

Van!.F.K I  2dltl8tCav.. 

Vanl.IiC I  l8t  It.  16th Inf 

Wtrd, TlHtmaa <  Ullt Ist Art.. 

Warreoa, Charles H..i  liitltRaM. 
14th  InfT 

Weir.G.V 1  Irt  lt.5th  Art. 

Wells*  Daniel  T '  Ist  It.  tith  Inf. . 


Captain 
..do  ... 


Captain 
Major. . . 


Weoie,  Thomas  IC  . . . 
Do 

WesradorfT.  liax 

Wftmore,  Oliver,  jr  . . 
WrtBwre.  William  B. 

Wheeler,  H.  A i 

Wbitall,&B 

Whitehead.  F.  F , 

Wl>Jttemore,J.M.... 


WbtintOLL.. 
Wilbrd.  Wells. 


8d  It  19th  Inf. 

...do  

l8t  It.  Ist  Cav  . 
1st  It  19th  Inf. 
2d  It  6th Cav..! 
Sd  It  35th  Inf.  |. 

9d  It  16th  Inf. I 

Ist  It  18th  Inf.'  HiHor. 
Captain  Ord  . .    Major. 


2dltS3dInf.. 
1st  It  Sth  Art . 


Captain 


WiUey.  Thomas  M. 
Do 


wmians,  William  M. 
Do 


ad  It  6th  Inf. 
...do 


9d  It  19th  Inf 
...do 


Do 

Wil«oo,D.B.. 

Do 

Wischester.  H-F Ist  It  6th  Cav 

Winlen.  William  H    I  1st  It  1st  Cav 

Wishut.  Alexander..'  ist  It  20th  Inf .   Captain 


do 

..,  UtItSSthInf 

....do 


WitberiUChariesT. 

Wolfe,  Xathanlel 

Wolfe.  William  V 

Do 

Wsod,aK 


1st  It  19th  Inf 


W*iod.P.O 

W.abnTT.Thoa.  C 
W«Rleii,  John  L.Jr. 

Wright  E.M 

Wrimnt  Hy 

Y««iii|cILH 

Do 


2dIt9dArt... 
9dlt2fl  Inf... 

do    , 

1st  It  Sth  Art. 

1st  It  12th  Inf 
2dltl6lhlnf. 
Istltlstlnf ..' 


,  9dltOrd 

3d  It  24th  Inf. 
2d  It  4th  Inf.. 
do 


UB&ki.£.L IstltSthArt. 


Fort  Wallace,  Kans. . . 

Camp  Harney,  OreR. . . 
Saint  Augustine,  Fla. . 

Fort  Ontario,  N.  T  . . . . 
Fort  Laramie,  Wyo  . . . 

Fort  Prehle.  Me 

Battalion  8tli  and  Oth 
Infantry,  Yellow- 
stone expedition. 

Colfax,  La 

Alexandria,  La 

Fort  Whipple,  Ariz  .. 

Dot  19lh  Infiintrv,  La 

Fort  Wallace,  Kans. . . 

Fort  Bliss,  Tex 

Humboldt  Tex 

Yorkville,  S.  C 

Kennebec  arsenal,  Au- 
gusta. Me. 

Fort  Whipple,  Ariz. . . 

Plattsburgn  Barracks, 
N.Y. 

Fort  McKean,  Dak. . . . 

Nov.  19  changed  to 
Fort  Abraham  Lin- 
coln. 

Holly  Springs,  Miss. . . 

A.  A.  Q.  M.  of  troops 
in  and  around  New 
Orleans,  La. 

Saint  Martinsville,  La. 

Fort  Stockton,  Tex  ... 

Fort  Gibson, Ind. T  ... 

Detachment  6th  Cav., 
Wichita^  Kans. 

CampBidwcU.Cal.... 

Fort  Cross.Dak.,  (Nov. 
19,  changed  to  Fort 
Seward.) 

Greenwood  station. 
Shreveport.  La. 

Charlotte,  N.  C 

EuUw,  Ala   

Lancaster.  Kv 

Fort  Sullivan,  Me 

Camp  Mo|ave,Aris. . . . 

Monroe,  Ha 

Madison       Barracks, 

N.Y. 
Rock  Island  Arsenal, 

DI. 
Brazos  Santiago,  Tex  . 

Little  Rock,  Ark 

Detachment  4fh  Inf., 

in  the  tleld,  Wvo. 
Fort  Snllivan,  life 


July  1  to  Nov.  30,  1872,  and 

June  20  to  30. 1873. 
Jan.  1  to  June  30, 1873. 
July  I  to  Oct  3,  1870.  and 

Jiov.  11  to  Dec.  12, 1872. 
Oct  1  to  Nov.  1, 1872. 
April  25  to  June  30, 1873. 

April  1  to  June  30, 187d. 
June,  1873. 


April  22  to  Mav  — ,  1873. 
May  —  to  Juno  30. 1873. 
July  1  to  Oct  1. 1872. 
Oct  24  to  Nov.  16. 1872. 
Feb.  8  to  June  20. 1873. 
July  1  to  Sept  :i0, 1872. 
July  1, 1872,  to  June  30, 1873. 
July  1, 1872,  to  Juno  30, 1873. 
July  1, 1872,  to  June  30, 1873. 

Feb.  1  to  June  30, 1P73. 
Jan.  1  to  Juue  30, 1873. 

July  1  to  Nov.  19, 1872. 
Nov.  19, 1872  to  June  30, 1873 


July  1  to  Dec.  11, 1872. 
Dec.  20, 1872,  to  Mar.  28, 1873. 


June  1  to  30, 187a 
Julyl  to  31, 1872, 
Nov.  1, 1872,  to  Feb.  28, 1873. 
May  1  to  June  30, 1873. 

July  1, 1872,  to  June  30. 1873 
July  1  to  Oct.  26, 1872. 


May  15  to  June  30, 1873. 

June  1  to  June  30. 1873. 
Oct  23  to  Nov.  1, 1872. 
Jan.  5  t4>  June  30, 1873. 
Aug.  16  to  Oct  31. 1872,  and 

Feb.  10  to  Juno  30, 1873. 
Dec.  1, 1872,  to  June  30,  1873. 
Mav  27  to  June  .'5,1873. 
July  1  to  Sopt  30, 1872. 

Jan.  1  to  June  30, 1873. 

Dec.  7. 1872,  to  April  30. 1873. 
Dec  19, 1872,  to  Dec.  31, 1872. 
June  1  to  June  30, 1873. 

Nov.  1, 1872,  to  Fob.  10, 1873. 


C-^StaiioM  and  duties  of  officers  of  the  Quartermaster's  Department f  July  1,  1873. 
quarterma8ter-general's  office. 


Meig^  Bvt.  Maj.  Gen.  Monfj^mery  C,  Q.  M.  Gen.;  Binis^liam,  Bvfc.  Bri^.  Gon.  Jiidson 
I'-.<^.  M.;  Lndint^tou,  Bvt.  Lient.  Col.  Marshall  I.,  Q.  M.;  McGonnigle,  Bvt.  Col.  An- 
«*.i«-w  J.,  A.  Q.  M. 

«'r..\-ERAL  DEPOTS  K.STABLISIIEI>    BY  GENER.\L   ORDERS   NO.  32,  nEADQU.\RT£RS   OF  THE 

ARMY,   APRIL  8,   1869. 

-V'r  rortfc.— Tyler.  Bvt.  Maj.  Gen.  Robert  O.,  D.  Q.  M.  Gen.,  in  charpre. 

I*kiladetpkia  depot  of  the  Quartermaster^ s  Deparimentf  Pennsylvania. — EastoDi  Bvt.  M^j. 
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Gen.  Langdon  C,  A.  Q.  M.  Gen.,  in  charge ;  Rodgers,  Capt.  John  F.,  military  store- 
keeper. 

Washington,  D.  C. — Myers,  Bvt.  Brig.  Gen.  William,  Q.  M.,  in  charge. 

JeffersoimUe  depot  of  tlic  Quartemuuter's  Department^  Indiana, — Ekin,  Bvt.  Brig.  Gen. 
James  A.,  D.  Q.  M.  Gen.,  in  charge ;  Lee,  Bvt.  Lieut.  Col.  James  G.  C,  A.  Q.  M. ;  Bar- 
rett, Capt.  Addison,  military  store-keeper. 

MILITARY  DIVISION  OF  THE  ATLANTIC. 

Headquarters,  New  York  City,— Tyler,  Bvt.  Miy.  Gen.  Rohert  O.,   D.  Q.  M.  Gen., 

C.  Q.  M. 

Department  of  the  East ;  headquarters^  New  York  City.— Tyler,  Bvt.  Maj.  Gen.  Robert  0.. 

D.  Q.  M.  Gen.,  C.  Q.  M.;  Montgomery,  Lieut.  Col.  Alexander,  D.  Q.  M.  Geu.,  Q.  M.. 
Boston,  Mass. ;  Moore,  Bvt.  Brig.  Gen.  Treadwoll,  D.  Q.  M.  Gen.,  Fort  Adams,  R.  I. ; 
Sawtelle,  Bvt.  Brig.  Gen.  Charles  G.,  Q.  M.,  Philadelphia,  Pa.;  Eckerson,  Bvt.  Mnj. 
Theodore  J.,  A.  Q.  M.,  Fort  Monroe,  Va. ;  Potter,  Capt.  Reuben  M.,  military  store- 
keeper, on  sick  leave;  Van  Antwerp,  Capt.  Verplank,  military  store-keeper,  Bailti- 
more,  Md. 

Department  of  the  Lakes;  headquarters,  Detroit,  Mich, — Saxton,  Bvt.  Brig.  Gen.  Rufns. 
D.  Q.  M.  Gen.,  C.  Q.  M. ;  Weeks,  Bvt.  Lieut.  Col.  George  H.,  A.  Q.  M.,  Buffalo,  N.  Y. 

MILITARY  DIVISION  OF  THE  SOUTH. 

Headquarters,  Louisville,  JTy.— Ekin,  Bvt.  Brig.  Gen.  James  A.,  D.  Q.  M.  Gen.,  C.  Q.  M. 

Department  of  the  South;  headquarters,  Louisville,  Ky, — Ekin,  Bvt.  Brig.  Gen.  James  Am 
D.  Q.  M.  Gen.,  C.  Q.  M.;  Hmlges,  Bvt.  Lieut.  Col.  Henry  C,  Q.  M,  Atlanta,  Ga.; 
Bradlev,  Capt.  George  W.,  A.  Q.  M.,  Charleston,  S.  C;  Barstow,  Bvt.  Lient.  Col. 
Simon  F.,  A.  Q.  M.,  Raleigh,  N.  C. 

Department  of  the  Gulf;  headquarters,  Netc  Orleans,  La, — Ransom,  Lieut.  Col.  Hyatt  C.« 
D.  Q.  M.  Gen.,  C.  Q.  M. 

MILITARY  DIVISION  OF  THE  MISSOURI. 

Headquarters,  Chicago,  /?;.— Rncker,  Bvt.  Maj.  Gen.  Daniel  H.,  A.  Q.  M.  G.,  C.  Q.  M. ; 
GilHss,  Capt.  James,  A.  Q.  M.,  Chicago,  111. ;  Grimes,  Bvt.  Mi\j.  Edward  B.,  A.  Q.  M.. 
Saint  Louis,  Mo. 

Department  of  the  Missouri ;  headquarters,  Fort  Leavenworth,  Kans, — Van  Vliet,  Bvt. 
Mnj.  Gen.  Stewart,  A.  Q.  M.  G.,  C.  Q.  M. ;  Myers,  Bvt.  Brig.  Gen.  Frederick,  D.  Q.  M. 
G.,  Santa  F<?,  N.  Mex. ;  Chandler,  Bvt.  Col.  John  G.,Q.  M.,  Fort  Leavenworth,  Katis. : 
Reynolds,  Bvt.  Lieut.  Col.  Charles  A.,  A.  Q.  M.,  Camp  Supply,  lud.  T. ;  Carling,  Bvt. 
Lieut.  Col.  Elias  B.,  A.  Q.  M.,  Sargent,  Kans. ;  Kirk,  Capt.  Ezra  B.,  A.  Q.  M.,  Fort 
Dodge,  Kans. ;  Kimball,  Capt.  Amos  S.,  A.  Q.  M.,  Fort  Riley,  Kans. ;  Smith,  Capt. 
Gilbert  C,  A.  Q.  M.,  Fort  Union,  N.  Mex. ;  Livers,  Capt.  John,  military  store-keeper. 
Fort  Leavenworth,  Kans. 

Department  of  the  Platte;  headquarters,  Omaha,  Xebr, — Perry,  Bvt.  Brig,  Gren.  Alexantler 
J.,  Q.  M.,  C.  Q.  M. ;  Moore,  Bvt.  Lieut.  Col.  James  M.,  Q.  M.\  Cheyenne,  Wvo. ;  Howell, 
Bvt.  Mnj.  William  T.,  A.  Q.  M.,  Camp  Douglas,  Utah;  Belcher,  Bvt.  M^.'juhn  H.,  A. 
Q.  M.,  Omaha,  Nebr. ;  Hull,  Gustavus  A.,  military  store-keeper,  Ogden,  Utah. 

Department  of  Dakota  ;  headquarters.  Saint  Paul,  Minn, — Card,  Bvt.  Brig.  Gen.  Benja- 
min C,  Q.  M.,  C.  Q.  M. ;  Dandy,  Bvt.  Brig.  Gen.  George  B.,  A.  Q.M.,  Fort  Abraham  Lin- 
coln, Dak.;  Baker,  Cnpt.  Edward  D.,  A.  Q.  M.,  Yellowstone  expedition;  Scull v,  Bvt. 
Col.  James  W.,  A.  Q.  M.,  Fort  Rice,  Dak. ;  Foster,  Bvt.  Col.  Charles  W.,  A.  Q.  M.,*  Yank- 
ton, Dak. ;  Hunt,  Bvt.  Lieut.  Col.  Thomas  B.,  A.  Q.  M.,  Fort  Seward,  Dak. ;  Forsvth, 
Bvt.  Maj.  Lewis  C,  A.  Q.  M.,  Fort  Ellis,  Mont. ;  Blunt,  Bvt.  Col.  Asa  P.,  A.  Q.  M.,  on 
sick  leave;  Lieb«*r, Capt.  Hamilton,  military  store-keeper,  Fort  Snelling,  Minn. 

Department  of  Texas;  headquarters,  San  Antonio,  Tex, — Holabird,  Bvt.  Brig.  Gen.  Sam- 
uel B.,  D.  Q.  M.  G.,  C.  Q.  M ;  Belger,  Maj.  James,  Q.  M.,  Fort  Brown,  Brownsville,  Tex. ; 
Robinson,  Bvt.  Mnj.  Augn.stus  G.,  A.  Q.  M.,  Fort  Sill,  Ind.  T. ;  Strang,  Bvt.  Lieut.  Cul. 
Edwi^rd  J.,  A.  Q.  M.,  Donison,  Tex.;  Constable, Capt.  Nathaniel  S.,  A.  Q. M.,.Fort  Con- 
cho, Tex. 

MILITARY  DIVISION  OF  THE  PACIFIC. 

Headquarters,  San  Francisco,  Ca?.— Allen,  Bvt.  M}\j.  Gen.  Robert,  A.  Q.  M.  G.,  C.  Q.  M. 

Department  of  California  ;  headquarters,  San  Francisco,  Cal. — Eddy,  Bvt.  Col.  Asher  R., 
D.  Q.  M.  G.,C.*Q.  M. ;  Hughes,  Capt.  William  B..  A.  Q.  M.,  San  Francisco,  Cal. ;  Martin. 
Capt.  William  P.,  military  store-keeper,  Yerba  Buena  Island,  S;in  Francisco,  Cal. 

Department  of  Arizona  ;  headquarters,  Presvott,  Am, — Dana,  Bvt.  Brig.  Gen.  James  J.,  Q. 
M.,  C.  Q.  M. ;  Rockwell,  Bvt.  Lieut.  Col.  Almon  F.,  A.  Q.  M.,  Yuma  Depot,  Ariz.  ;  Fu- 
rey,  Capt.  John  V.,  A.  Q.  M.,  Tucson,  Ariz. 
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Department  of  the  Columbia  ;  headquarters,  Portland^  Oreg. — Batcbelder,  Bvt.  Col.  Rich 
»rd  N.,  Q.  M.,  C.  Q.  M. ;  Janes,  Bvt.  Lieut.  Col.  Henry  W.,  A.  Q.  M.,  Fort  Vancouver, 
Wjftb.;  Hoyt,  Capfc.  H.,  A.  Q.  M.,  Camp  Warner,  Oreg. 

MISCELLANEOUS. 

Ingalls,  Bvt.  Maj.  Gen.  Rufns,  A.  Q.  M.  6.,  New  York  City,  nnder  orders  for  special  dnty 
mEnrope;  TompkioM,  Bvt.  Brig.  Gen.  Charles  II.,  D.  Q.  M.  G.,  under  suspension,  San 
Francisco,  Cal. :  Potter,  Bvt.  Briff.  Gen.  Joseph  H.,  Q.  M.,  on  sick  leave ;  Enos,  Bvt.  Col. 
Herbert  M.,  Q.  M.,  on  sick  leave,  Waakesh^,  Wis. ;  AUigood,  Capt.  Charles  A.,  military 
litore-keeper,  on  leave  of  absence. 


II. — Beport  of  Maj.  J,  1),  Bingham^  Quartermaster^  U.  8.  A. 

War  Department,  Quartermaster-General's  Office, 

Washington^  D.  C,  October  2,  1873. 
Sib  :  I  have  the  honor  to  submit  a  report  of  the  finance  branch  of 
this  Office  for  the  fiscal  year  ending  June  30,  1873. 

The  remittances  on  account  of  appropriations  have  been  made  upon 
estimates  of  disbursing  quartermasters,  approved  by  their  commanding 
officers,  siud  have  been  distributed  as  follows : 

To  the  Military  Division  of  the  Atlantic, 

Department  of  the  East $335,267  20 

U-Iiartmentottbe  Lakes 113,605  39 

Total  Military  Division  of  the  Atlantic |448, 872  .59 

To  the  Military  Division  of  the  BfissouH. 

IVpartment  of  the  Missouri $1,024,892  80 

I^partmcnt  of  the  Platte 1,135,670  93 

IVpartment  of  Dakota ^54, 154  35 

IVpartment  o!  Texas 1,748,234  29 

District  of  New  Mexico 451,308  25 

IVpot  at  Chicago 499,756  46 

Depot  at  Saint  Louis 516,116  71 

Total  Military  Division  of  the  Missouri 6,230,133  79 

To  the  MiUtary  Division  of  the  Pacific 3,066,342  37 

To  the  Military  Division  of  the  South, 

l»-partment  of  the  South $695,792  61 

lVi«rtmentoftheGiilf 324,2(i2  03 

Total  Military  Division  of  the  South 1,020,054  64 

To  the  principal  depots, 

NVwYork $349,760  33 

Wa*hiiieton 726,071  52 

Kiibdelphia 1,108,110  20 

I-ffrrtonvilte 180,353  79 

ToUl  to  principal  depots 2,364,295  84 

To  offieen  in  immediate  charge  of  national  cemeteries 137, 004  85 

To  independent  posts, 

W«tPoiDt,N.  Y $44,905  74 

SpriDgfield  Armory,  Mass 2,431  68 

Fort  Colnmbns,  New  York  Harbor 826  50 

(Uralry  depot,  Saint  Louis,  Mo 3,800  93 
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Newport  Barracks,  Ky $7,551  37 

Colnmbns  arsenal,  Ohio 1,223  50 

Indianapolis  arsenal,  Ind 789  10 

Waterto%vn  arsenal.  Mass 11,8:^8  tJO 

Allegheny  arsenal,  Pa 2,557  00 

Watervliet  arsenal,  N.  Y 10,261  25 

Frankford  arsenal,  Pa 200  00 

Pikesville  arsenal,  Md 317  11 

Augusta  arsenal,  Ga 2,337  30 

Kennebec  arsenal.  Me >. 805  93 

Benicia  arsenal,  Cal 4, 143  73 

Detroit  arsenal,  Mich 892  46 

Rock  Island  arsenal,  111 3,597  68 

Total  to  independent  posts , y $98,484  .^ 

Total  amount  remitted 13,365,186  96 

Remittances  from  the  appropriation  for  the  fiscal  year  ending  Jane 
30|  1873,  have  been  made  as  follows,  viz : 

Regular  supplies, 

Fnel $1,128,958  68 

Forage 3,197,430  06 

Straw 84,801  60 

Stationery 94,894  89 

Stoves 88,615  23 

Total  regular  supplies 14,594,700  46 

Incidental  expenses.... 1,3003*80  48 

Horses,  cavalry  and  artillery 29^,   71454 

Barracks  and  quarters. 

Rent  of  quarters  for  ofiQcers |323,092  10 

Rent  of  store-houses,  offices,  commutation  of  quarters  for 

enlisted  men 312,318  03 

Building-material  for  repairs 550,161  64 

JNew  buildings  authorized 281,356  26 

Total  barracks  and  quarters 1, 466, 928  03 

Army  transportation 4,325,601  99 

Clothing  and  equipage 858,412  07 

National  cemeteries 250,729  70 

Hospitals 84,526  51 

Stoves 10,000  00 

Preservation  of  clothing  and  equipage  from  moth  and  mildew 150, 000  OO 

Mojave  claims,  (special  appropriation) 14,219  00 

Headstones 16, 133  75 

Expenses  of  sales 842  4^? 

Total  amount  remitted 13,365,188  96 

The  daties  performed  in  this  branch  have  embraced  action  on  esti- 
mates of  funds ;  the  preparation  of  requests  for  remittances  to  disburs- 
ing officers;  action  on  weekly  statement  of  balances  of  funds  in  the 
hands  of  disbursing  officers,  and  action  on  certificates  of  deposit. 
Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Bvt  Brig.  Oen.  and  Quartermaster^  U.  S.  A. 
The  Quabteemasteb-Genebal. 
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III. — Report  of  Maj,  J.  D,  Bingham^  quartermaster^  U.  8.  A, 

War  Department, 
Quartermaster-General's  Office, 

Washington,  D.  6\,  October  1,  1873. 
General  :  I  have  the  honor  to  sabiiiit  the  following  report  of  oper- 
ations of  tbe  accounts  brauch  of  this  Office  for  the  last  fiscal  year : 

Apprcpriationa  for  periods  prior  to  July  1, 1870. 

On  July  1, 1872,  the  balance  of  appropriations  of  the  Quartermaster's 
Department  in  tbe  Treasury,  fur  years  prior  to  July  1, 1870,  undrawn, 
was,  by  r  port  of  last  year |2, 290, 164  71 

Amoont  placed  to  tbe  cre<lit  of  appropriations  during  tbe  year  by  de- 
posifH  of  fnnds  for  redistribution,  and  of  amounts  receive<l  from  sales 
to  officers  of  public  property  purchased  prior  to  July  1,  1870 373, 035  81 

Amount  expended  for  other  departments,  prior  to  July  1,  1870,  and  re- 
faodedby  them  during  tbe  last  fiscal  year 424,428  85 

Total 3,087,629  37 

EH)iii8iiious  on  settlements  made  at  tbe  Treasury  of  claims  and  ac- 
counts      1,419,743  37 

Balaoretotbe  credit  of  appropriations  for  periods  prior  to  July  1, 1870, 
remiuniug  in  tbe  Treasury  June  30,  1873 1,637,886  00 

Appropriations  for  the  fiscal  year  ending  June  30,  1871. 

Balance  in.tbe  Treasury  July  1, 1872 $272,862  25 

Amount  pla»>d  to  tbe  credit  of  appropriations  during  tbe  year,  by  depos- 
its of  funds  for  redistribution,  and  of  amounts  derived  from  sales  to  offi- 
e»*  of  pnblic  property  purchased  during  tbe  year  ending  June  30, 1871 .        8, 374  55 
Amount  expended  ibr  other  departments  during  tbe  fiscal  year  ending 
Jane  30,  l^^l,  and  refunded  by  tbem  during  tbe  last  fiscal  year 33, 838  70 

ToUl 315,075  50 

Remitted  to  disbursing  officers  during  tbe  year  on  requests  of 

the  Qnartennaster-General $550  65 

Beqaisitious  on  settlements  made  at  tbe  Treasury  of  claims  and 

accounts 55,019  45 

55,570  10 

Balance  in  the  Treasury  June  30,  1873 259,505  40 

Appropriations  for  the  fiscal  year  ending  June  30, 1872. 

Balance  in  the  Treasury  July  1, 1872,  of  amounts  appropriated  by  acts  of 
C!ongrp«w  approved  March  3,  1871,  and  May  18,  1872 $99, 863  39 

Appruptiatiou  for  deficiencies,  act  of  Congress  approved  March  3,  1873 . .  1, 110, 000  00 

Transportatioa  of  insane  volunteers,  act  of  Congress  approved  May  18, 
I'^T* 1,000  00 

Araooot  placed  to  the  credit  of  appropriations  during  tbe  year  by  de- 
podta  of  funds  for  redistribution,  and  of  amounts  derived  principally 
from  sales  to  officers  of  public  property  purchased  during  the  year  end- 
ingJuneSO,  1872 3.31,024  32 

Amount  expended  for  other  departments  during  tbe  fiscal  year  ending 
Jane  3D,  lr^2,  oud  refunded  duiing  the  last  fiscal  year 21, 199  92 

Total 1,563,087  63 

Remitted  to  disbursing  officers  during  the  year  on  requests  of 

the  Qoartennastcr- General $149,296  84 

Reqoi^itions  on  settlements  made  at  tbe  Treasury  of  claims 

aadaocounU 384,078  67 

5.'^2,375  51 

Balance  in  the  Treasury  July  1, 1873 1,030,712  12 
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Appropriations  for  the  fiscal  year  ending  June  30,  1873. 

AppropriationB  for  fiscal  year $12,114,219  00 

Appropriations  for  deficiencies,  act  of  March  3,  1873 1,570,000  00 

So  mach  of  the  $200,000  appropriated  by  the  act  of  March  3,  1873,  for 
preservation  of  clothing  and  equipage  from  moth  and  mildew  during 
the  year  ending  June  30,  1874,  as  was  used  during  the  year  ending 
June  30, 1873,  the  appropriating  act  rendering  it  available  in  that 

year 150,000  00 

Amount  placed  to  the  credit  of  appropriations  during  the  year  by  de- 
posits of  funds  for  redistribution,  and  of  amounts  derived  princi- 
pally from  sales  to  officers  of  public  property  purchased  during  the 

year  ending  June  30,  1873 16,114  56 

Ainount  expended  for  other  departments  and  refunded  by  them  during 
the  fiscal  year 25 

Total 13,850,333  81 

Remitted  to  officers  for  disbursement  on  requests  of  the 

Quartermaster-General $13,;}65,188  96 

Requifiitions  on  settlements  made  at  the  Treasury  of 

claims  and  accounts 1 22, 032  52 

Transferred  to  the  Ordnance  Department  for  the  manu- 
facture of  knapsacks,  haversacks,  canteens,  and  great- 
coat straps 41,953  33 

13,429,174  81 

Balance  in  Treasury  June  30, 1873 421,159  00 

The  accounts  and  vouchers  which  have  been  examined  in  this  OflBce 
since  the  last  annual  report  show  disbursements  as  follows: 

On  account  of  appropriations  for  years  prior  to  the  fiscal  year  ending 

June  30,  1872 $1,.843,605  13 

For  the  fiscal  year  ending  June  30, 1872 8,041,800  03 

For  the  fiscal  year  ending  June  30, 1873 5, 6:^^^  0:^2  94 

Total 15,524,036  10 

Appropriations  are  charged  with  these  disbursements  as  follows : 

1. — Appropriations  for  the  Quartermaster's  Departments 


Ke^nilar  snpplies 

Incidcnlal  expenses 

Pui-chftse  of  cavalry  and  artillery  horses 

Barracks  and  quurtors 

Array  transportation 

Mileage— transportation  of  officers'  bag([rag:e. . 
Purchase— manufacture  and  preaervatlon  of 

clothnif;,  camp  and  garrison  equipage 

Purchase  of  Htoves 

National  cemeteries 

Hospitals 

Ileaustonoa 


Total  . 


Prior  to 
July  1, 1871. 


Fiscal  year 
1871-'72. 


Fiscal  year 
1872-'73. 


|37f),  804  66  t%  940, 066  S3  #2. 1B3, 433  S9  ' 
165,975  38  I       903,317  10  ,       705,951  31 

375  00         181,839  23  47,391  00  I 

295,676  75  |  1,081,357  06  !      793,619  19  ' 


959, 6»)4  96 
4t^6  39 


3,313.396  I 


10,  499  36  I  491,  445  93 
18, 145  31  ;  16,  593  65 
8, 900  33  I       156,  456  39 


1, 347, 633  06 


-I- 


413,153  29  I 

10.  537  55  I 

63,931  63  I 

8, 334  93 

1,814  00 


Totol. 


$5,499,303  le 

1,775,24.1  7^) 

339,  5l»r>  ^S\ 

2,170,.V>:J  00 

4,S30.£MM  63 

•4e(6  3» 

915.103  57 

45, 2tv»  r»i 

238,  37^  ^3 
8.*-hi4  JKJ 
1,  bl4  00 


1,  836, 548  13  I  7, 984, 362  08     5, 573, 863  34     15. 394,  T73  45 


2. — Special  appropriations  and  expenditures  for  other  Departments, 


Fire-proof  buildings 

Arm  V  contingencies 

Pay  "Department 

Subsistence  Department  . 

Medical  Department 

Ordnance  Department ... 

Indian  Department 

Soldiers'  Home 


Total. 


Prior  to  July 
1, 1871. 


1142  50 

1,555  26 

2  25 

783  43 


4,574  56 


I  ye« 


151, 584  13 

719  83 

978  07 

2  25 

1, 900  73 

56  00 

3, 113  65 

84  33 


Fiscal  year 
1873-'rj, 


$64,369  70 
500  00 


Total. 


$115,853   f-'S 

l,3fi-2  :w 

2,533  n;^ 

4  r*o 

a»G83  ir» 

.Ml  tw> 

6.6-7   Cl 

?<4  :w 


7. 057  00  57, 437  95  64, 769  70  I        139.  aU4  t^ 
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The  following  tables  exhibit  the  number  of  money  accounts  and  prop- 
erty returns  on  band  at  the  commencement  of  the  fiscal  year,  the  num- 
ber received  and  examined  during  the  year,  and  the  number  remaining 
OQ  hand  unexamined  at  the  close  of  the  year : 

Money  accounts. 


For  what  calendar  year. 

1861. 

1862. 

1863. 

1867. 

1870. 

1871. 

1872.  '  1873. 

1 

Total, 

«>n  handJnly  1. 187*1 

Ert.i*iTf<i  dnriDS  the  vcar - 

8 

3 

i 

2,242 
2,'> 

1,185 

1.  e.'W    L  151 

.3.  427 
3,051 

Xotal                             

8 

4 

3 
3 

1 

1 

2, 267 
2, 267 

3.043    1,151 
2,416 

6,478 

Fiuiiinf^d  ilnrinfT  th«*  V4»«r  ...- -- 

S\          4 

4.700 

Ito  hAnd  nnf^TflminMl  iTnlv  1    1R73 

627,  1, 151 

1,778 

Property  returns. 


For  what  calendar  year. 

1861. 

1862.  1863. 

1864. 

1865. 

1866. 

1867. 

1868.  1869.1 1870. 

1871. 

1,716 
62 

1 
1872.  ' 

1873.  Total. 

<>!)  lund  JnlY  1  1872      1    -- 

821 
2,524 

2,537 

683   3,536 

Ef^i^Hl   dnriog  th© 
\far 

1 

7 

9 

14 

4 

1 

2 

' 

22 

T«>tal 

Euiain«fd  during  the 

y^r 

1 

2 
2 

7 

9 
9 

14 
14 

4 

4 

1         2 
1         2 

3 
3 

22 
22 

1,778 
1.778 

3,345' 
3,0.wj 

885   6,073 
4,896 

fa  haod  nnerammed 
JoIt  1  lfn2        

885   1  177 

1 

During  the  year  two  hundred  and  eight  settlements  have  been  made 
of  officers'  accounts  under  the  act  of  June  23,  1870.  The  amount  al- 
lowed by  such  settlement  is  $127,354.67. 

The  number  of  clerks  employed  in  the  accounts  branch  at  the  date  of 
the  last  report  was  as  follows :  one  of  class  4,  five  of  class  3,  six  of  class 
-,  and  forty-four  of  class  1;  total,  50.  The  number  now  employed  is 
.IS  follows :  one  of  class  4,  four  of  class  3,  six  of  class  2,  and  thirty-eight 
of  class  1 ;  total,  49. 

Tbe  number  of  money  accounts  and  property  returns  examined  dur- 
in tj  tbe  fiscal  year  is  less  than  the  number  examined  during  the  previous 
y«*sir.  This  is  due  to  the  increased  work  of  examination,  the  increased 
iiuml>er  of  settlements,  under  the  act  of  Congress  of  June  23,  1870,  and 
the  transfer  of  a  portion  of  the  force  to  other  branches  of  the  office. 

At  this  date  I  can  say  that  all  accounts  and  returns  for  years  prior  to 
1S73  have  been  examined ;  nearly  all  the  accounts  and  returns  for  the 
first  quarter  1873  have  been  examined ;  those  of  the  second  quarter  are 
iu  the  hands  of  the  examiners,  and  the  examination  of  those  for  the 
third  quarter  will  be  commenced  before  all  are  received  from  officers. 
The  work  of  examination  is,  therefore,  as  near  up  to  date  as  it  can  be. 

Checks  are  now  provided  in  this  branch,  by  which  double  payments 
of  accounts  can  be  detected,  except  in  the  case  of  transportation  ac- 
<'«>unti«  paid  on  bills  of  lading.  When  payment  was  made  on  the  origi- 
nal bill  of  lading  only,  no  other  check  was  necessary ;  but  now  payment 
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can  be  made  on  the  duplicate  in  case  of  loss  of  the  original,  and  a  double 
payment  for  the  same  service  might  pass  the  examination  of  this  branch 
without  detection. 

It  is  suggested  that  oflScers  who  issue  bills  of  lading  be  required  to 
number  them,  and  to  enter  on  their  "  report  of  persons  and  articles 
hired ''the  number  of  each  bill  issued;  name  of  carrier;  destination; 
name  of  consignee ;  character  and  weight  of  articles,  or  any  similar 
data  by  which  the  bills,  when  received  here,  can  be  identified. 

Under  section  2  of  the  act  of  February  12,  1868,  a  disbursing  ofiBcer 
cannot  use  money  appropriated  for  one  purpose  for  any  other.  And 
under  section  5  of  the  act  of  July  12,  1870,  the  appropriation  made 
specifically  for  the  service  of  any  fiscal  year  can  only  be  applied  to  the 
payment  of  expenses  properly  incurred  during  that  year.  These  two 
laws,  together  with  the  custom  that  has  grown  up  in  this  office  of  in- 
creasing the  number  of  heads  of  appropriation,  are  now  the  cause  of 
much  embarrassment  to  the  administration  of  the  affairs  of  the  Quarter- 
master's Department. 

The  following  table  shows  the  balances  of  appropriations  undrawn 
by  the  Quartermastei-'s  Department,  July  1, 1873.  They  are  embraced 
under  fifteen  different  heads,  and  the  accounts  with  them  are  kept  in 
five  sets  of  books.  Each  year  adds  another  set  of  books  in  which 
another  account  is  opened  generall}^  with  the  same  heads  of  appropria- 
tion as  in  the  previous  year.  In  time  the  system  will  contuse  and 
embarrass  the  records  and  business  of  this  office: 


Balances  of  appropriations  undrawn  by  the  Quartermaster's  Department,  July  1, 1873. 


Prior  to 
July  1, 1870. 

1870-'71. 

1871-'72. 

1872-'73. 

187»-'74. 

Kepniar  nnppnes   

I3C3,  400  86 
154,  54«  71 
51.  773  50 
125. 124  02 
801,844  32 
29.  i-82  CG 
76,  312  66 
34, 493  27 

S82, 068  05 
03,  330  62 
13.231  20 
45.075  91 
8,  597  38 

IhO.  263  98 
128.  223  05 
2A  109  73 
79.902  32 
684, 654  14 

11. 683  55 
3,813  40 
7.692  96 

3?,  952  33 
156,  541  92 

$4  500  (KX)  00 

Incidental  t'xpenses 

J  300  00<)  00 

Purchase  of  hursos 

s.'iO  (y>o  w 

Barrackn,  quart ers,  &c.  ■ 

1,  7(K)  (H)0  00 

Tran.siwrtutiou  of  tho  Army 

TraoHportAtion  of  ofiicers'  baggage. 
Olotliing  of  the  Army 

4,  4i^2, 09i;  M 

47.  iso  55 
21  60 

26,4S8  90 
40  00 

4  53 

1, 045, 037  92 

Stoves 

National  cemctericH   

275,000  00 

Clocks  for  permanent  posts 

HonpitalH 

522  00 

15, 473  49 

9.  157  57 

183.  866  25 

10,000  00 

100,  000  (>0 

Expennes  of  saJes 

Headntoncs 

1   000  000  00 

Monument  at  Salisbury,  X.  C 

;"•;•;•;•".*    ■; 

Preservation  of  clotliiiig 

50,000  00 

Total 

1, 637, 936  OO     '^'V\  sn.'i  4fi 

1, 030, 719  13 

421, 191  00 

14. 612, 134  42 

There  are  now  nine  appropriations  which  are  disbursed  by  the  Quar- 
termaster's Department,  viz:  regular  supplies;  incidental  expenses; 
cavalry  and  artillery  horses;  barracks  and  quarters;  transportation  of 
the  Army;  clothing  and  equipage;  erection  and  repair  of  hospitals; 
national  cemeteries,  and  headstones  for  soldiers'  graves. 

Some  quartermasters  draw  money  from  all  of  these  appropriations ; 
nearly  all  draw  from  four  of  them,  to  wit :  for  regular  supplies,  inci- 
dental expenses,  barracks  and  quarters,  and  transportation  of  the  Army. 

Each  officer  doing  duty  in  the  Quartermaster's  Department  is  required 
to  make,  monthly,  an  estimate  of  the  funds  required  during  the  ensuing 
month,  setting  forth  theexact  number  of  men  andanimalsfor  which  ho  ha.s 
to  provide,  the  articles  he  requires,  with  the  cost  of  each,  and  the  persons 
and  articles  he  must  employ,  with  the  rate  of  pay,  and  the  total  amount  ol 
money  he  requiries  from  each  appropriation.     When  the  money  is  received 
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he  must  expend  it  for  the  purposes  for  which  he  asked  it,,  and  for  no 
other.    He  cannot,  even  temporarily,  use  money  appropriated  for  trans- 
portation for  paying  for  fuel.    This  often  causes  great  embarrassment, 
as  the  exigencies  of  the  service  are  constantly  changing.    An  officer 
who  makes  an  estimate  of  funds  required  for  an  ensuing  month  finds, 
when  the  money  is  received,  that  his  wants  are  entirely  different  from 
what  he  expected  they  would  be  when  he  made  the  estimate.    He  asked, 
perhaps,  for  money  to  erect  temporary  shelter  for  troops,  and  has  re- 
ceived it ;  but  instead  of  going  into  quarters  the  troopsare  on  the  march, 
and  instead  of  a  sheltering  fund  he  wants  transportation  money,  of 
which  he  has  none  on  hand.    As  he  cannot  use  the  sheltering  funds  on 
hand,  great  embarrassment  ensues. 

The  quartermaster  of  a  post  garrisoned  by  infantry,  where  there  are 
from  four  to  six  public  animals,  asks  and  receives  funds  to  supply  their 
wants.  Suddenly  and  unexpectedly  the  garrison  is  increased  by  the  ar- 
rival of  cavalry.  Forage,  horse-shoes,  horse  medicines,  &c.,  are  wanted 
at  once.  The  quartermaster  has  no  funds  to  buy  them  with,  and  does 
not  know  whether  any  such  funds  are  in  the  Treasury;  therefore  he  can- 
not buy  for  cash  and  dare  not  buy  on  credit,  as  the  iaw  forbids  any  ex- 
penditure beyond  the  appropriation. 

As  the  fiscal  year  draws  to  a  close,  and  some  of  the  appropriations 
are  entirely  drawn  out  of  the  Treasury,  some  of  the  officers  of  the 
Qoartermastei-'s  Department  will  have  expended  all  of  the  funds  in 
their  hands  belonging  to  such  appropriations,  while  others  will  have  a 
-sarpius;  this  necessitates  transfers  from  one  officer  to  another,  often  far 
apart  and  with  infrequent  means  of  communication.  As  the  year  draws 
still  nearer  to  a  close,  the  number  of  such  transfers  increases,  until  all 
the  accounts  are  paid  or  the  appropriations  are  exhausted. 

Great  delays  in  the  payment  of  accounts  frequently  occur  under  the 
present  system,  which  tend  to  increase  the  expenses  of  the  department 
and  oppress  the  creditors  of  the  Government. 

The  same  not  only  applies  to  a  portion  of  the  Army,  but  to  it  as  a 
whole,  as  is  shown  by  the  condition  of  the  appropriations  for  the  last 
two  fiscal  years,  during  which  the  present  system  of  accounts  has  been 
in  operation.  During  the  fiscal  year  1871-'72,  the  expenses  for  barracks 
and  quarters  and  incidental  expenses  were  greater  than  anticipated, 
and  notwithvStanding  the  most  earnest  eftbrts  to  prevent  it,  those  appro- 
priations were  exceeded.  Last  year  the  expenses  on  account  of  cloth- 
ing, stoves,  barracks  and  quarters,  and  incidental  expenses  were  con- 
siderably greater  than  was  anticipated  when  the  estimate  was  made, 
and  as  a  consequence  the  Department  bad  no  funds  for  supplying  suita- 
ble clothing  to  the  Army  toward  the  close  of  the  year,  or  for  the  pur- 
chase of  stoves. 

The  present  system  of  making  estimates  upon  which  the  appropria- 
tions are  based  is  one  of  long  standing  in  the  Quartermaster's  Depart- 
ment; it  is  one  that  it  is  not  thought  best  to  change,  as  it  is  doubtless 
well  for  a  department  to  send  to  Congress  as  detailed  an  estimate  as 
possible. 

In  1«30  there  were  four  appropriations  for  the  Quartermaster's  Depart- 
ment, viz,  for  clothing,  various  expenses,  allowance  to  officers  for  trans- 
portation of  their  baggage,  and  for  the  transportation  of  troops.  In 
1^1  the  number  of  appropriations  was  increased  by  Congress  to  six, 
viz,  clothing,  regular  supplies,  barracks  and  quarters,  transportation  of 
rniops,  and  incidental  expenses.  In  1848  the  number  of  appropriations 
wa.s  increased  by  Congress  to  seven,  a  separate  item  being  made  for 
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cavalry  and  artillery  horses,  which  had  previously  been  included  in  the 
appropriation  lor  incidental  expenses. 

But  never,  until  July,  1870,  were  officers  required  to  keep  separate 
accounts  with  each  appropriation.  Officers  in  the  field  estimated  for 
such  amount  of  funds  as  they  supposed  they  would  want ;  the  money 
was  drawn  from  the  Treasury  and  sent  to  them  in  a  lump;  and  they 
used  it  without  regard  to — in  fact  did  not  know — the  appropriation  from 
which  it  was  drawn.  As  long  as  the  money  held  out  they  paid  all  proi)er 
expenses.  When  their  accounts  were  rendered  to  the  Quartermaster- 
General  and  the  accounting-officers  of  the  Treasury  Department  tliey 
were  analyzed,  and  the  amounts  chargeable  against  the  several  appro- 
priations noted  on  the  vouchers,  and  entered  on  the  books  at  the  Treas- 
ury. It  is  true  that  under  such  a  system  of  disbursement  some  appro- 
priations might  be  overdrawn;  but  as  the  President  then  had  power  to 
transfer  from  one  appropriation  to  another  in  the  same  department,  the 
deficiency  in  one  was  made  good  by  the  surplus  of  another,  so  that  no 
law  was  violated,  the  wants  of  the  service  were  well  supplied,  and  the 
total  expenditure  did  not  exceed  the  amount  appropriated. 

The  power  of  the  President  to  transfer  from  one  appropriation  to  an- 
other, conferred  by  the  act  of  March  3,  1809,  was  taken  away  by  the  act 
of  February  12, 1868,  and  the  Quartermastei-'s  Department  cannot  return 
to  the  old  system  of  disbursing  without  some  authority  of  law. 

Some  relief  from  the  present  condition  of  affairs  is  demanded  by  the 
necessities  of  the  service.  The  Department  is  now  bound  to  disburse 
its  money  in  strict  conformity  to  the  appropriations  based  on  estimates 
made  ten  months  before  the  year  during  which  the  money  is  to  be  expended 
begins.  If  the  Army  were  a  stationary  force  its  expenses  could  be 
calculated  beforehand  in  detail  with  a  reasonable  degree  of  certainty ; 
but  such  is  not  the  case. 

The  necessity  of  keeping,  whenever  possible,  in  the  hands  of  each  dis- 
bursing-officer,  or  subject  to  his  draft,  a  considerable  balance  of  each 
appropriation  which  he  is  likely  to  use,  instead  of  a  general  balance 
applicable  to  all,  increases  the  amount  of  money  lying  idle  in  the  deposi- 
tories, and  subject  to  draft  by  disbursingofficers,  and  thus  increases  the 
remittances  to  them  and  lowers  the  balances  in  the  Treasury  available 
for  remittances  to  the  posts  where  actually  needed. 

The  embarrassments  indicated  may  be  removed  in  two  ways.  First, 
by  a  slight  change  in  making  oat  the  annual  estimate  of  appropriations 
required  for  the  Quartermaster's  Department.  Instead  of  approjmatin^ 
lor  each  head,  as  at  present,  arrange  them  as  follows : 
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This  will  reduce  the  namber  of  beads  of  appropriation  to  three,  while 
ttie  estimate,  in  all  its  details,  is  made  precisely  as  heretofore. 

Another  method  is  by  the  passage  of  a  law  relieving  disbursing  officers 
of  the  Qnarterm aster's  Department  from  the  necessity'  of  keeping  sep- 
arate and  distinct  accounts  with  each  branch  of  the  appropriation  for 
tbe  annual  service  of  the  Quartermaster's  Department. 

The  change  in  the  estimate  may  be  made,  I  think,  without  recourse  to 
law,  as  the  system  grew  uj)  in  this  Office  without  the  requirement  of 
law. 

Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Bvt  Brig.  Gen.  and  Q.  M.,  U.  8.  A. 
The  Quarteemasteb-Genebal  of  the  Army. 


IV. — Report  of  Maj.  J.  D.  Bingham;^  quartermaster^  U.  8.  A. 

War  Department, 
Quartermaster-General's  Office, 

Washington,  D.  C,  October  2,  1873. 
Geitebal  :  I  have  the  honor  to  submit  the  annual  report  of  the  cloth- 
ing: branch  of  this  Office  for  the  fiscal  year  ending  June  30,  1873. 

The  work  connected  with  this  branch  of  the  Office  has  been  as  follows  : 
^applying  clothing  and  camp  and  garrison  equipage  to  the  Army  of  the 
United  States;  the  manufacture  and  i>urchase  of  such  articles  as  were 
Dot  on  hand  and  required ;  the  i)reservation  of  the  large  supplies  of 
woolen  garments,  and  materials  for  the  manufacture  of  clothing,  in 
^tore  at  the  principal  clothing  depots;  the  sale  of  such  articles  of  cloth- 
ing and  equipage  as  had  become  unserviceable  and  damaged  being 
part  of  the  large  stock  left  on  hand  at  the  close  of  the  late  war ;  the 
examination  and  settlement  of  officers'  clothing  accounts,  and  examina- 
tion of  claims  for  clothing  furnished  to  the  United  States  forces  during 
the  war  of  the  rebellion,  not  heretofore  acted  upon  or  presented  to  this 
Office. 

The  President  of  the  United  States  having  approved  the  recommen- 
dations of  a  board  of  officers  convened  by  order  of  the  Secretary  of  War 
to  adopt  a  new  uniform  for  the  Army  of  the  United  States,  this  Office, 
in  ol>e<lience  to  instructions  from  the  War  Department,  made  prepara- 
tions to  manufacture  and  purchase  a  complete  outfit  of  the  new  uniform 
for  the  30,000  enlisted  men  comprising  the  Army,  with  a  view  of  having 
it  ready  for  distribution  on  the  1st  of  December  last.  The  appropria- 
tion not  being  sufficient  for  the  purpose,  the  issue  was  postponed  until 
the  appropriation  of  this  fiscal  year  should  become  available.  In  the 
mean  time  preparations  were  made  for  commencing  the  distribution  of 
the  clothing  in  July  last,  and  nearly  all  the  troops  have  now  been  sup- 
plied with  the  new  uniform. 

Tbe  regulations  for  the  new  uniform  require  that  all  troops  shall  wear 
the  mounted  overcoat.  The  stock  of  greatcoats  mounted  being  limited, 
the  obtaining  of  a  supply  for  foot-troops  became  necessary. 

To  prevent  a  loss  to  the  Government,  and  with  a  view  to  utilizing  the 
large  snpply  of  great-coats  (foot)  on  hand,  the  Quartermaster-General 
recommended  the  issue  of  these  overcoats  after  attaching  to  them 
tuoantecl  ca|)es.  The  Secretary  of  War  having  approved  the  recom- 
mendation, these  greatcoats  have  since  been  issued  with  double  capes, 
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and  the  result  thus  far  shows  that  this  arrangemeut  has  been  of  benefit 
to  the  Goveruuieut,  as  well  as  to  the  enlisted  men  of  the  Army. 

The  iron  bunks  adopted  for  use  of  the  Army  have  been  supplied  to 
nearly  all  the  military  posts.  They  appear  to  give  general  satisfaction. 
Thirty-four  officers  have  reported  upon  them  favorably,  and  nine  unfa- 
vorably, the  latter  ])rincipally  from  a  misunderstanding  of  the  purpose 
of  the  bunk.  Complaint  having  been  made  that  the  pine  slats  split  too 
easily,  instructions  have  been  given  to  manufacture  them  of  hard  wood, 
such  as  oak  or  ash. 

The  brass-screwed  boots  and  bootees  heretofore  issued  in  limited 
quantities  are  now  being  purchased  and  distributed  to  the  whole  Army. 
Sixty-two  officers  of  the  Army  have,  in  their  annual  reports  for  the  fiscal 
year,  reported  on  them  favorably ;  one  thinks  sewed  shoes  are  better  for 
the  sand ;  and  another  that  the  soles  should  be  of  hemlock-tanued  sole- 
leather. 

The  stock  of  blankets,  stockings,  and  boots  and  shoes  left  on  hand  at 
the  close  of  the  war  has  become  exhausted,  or  unserviceable  from  long 
storage.  In  procuring  new  supplies  of  blankets  and  stockings  by  con- 
tract, much  difficulty  has  been  experienced  in  obtaining  articles  of  good 
quality,  and  equal  to  the  standard. 

The  stock  of  dark-blue  cloth  and  light-blue  kersey  will  be  so  nearly 
exhausted  this  year  that  it  will  be  necessary  to  purchase  a  supply  next 
year. 

In  view  of  the  difficulty  of  procuring  articles  of  standard  quality,  I 
recommend  that  a  few  officers  of  the  Quartermaster's  Department  be  as- 
signed to  duty  at  the  Philadelphia  clothing  depot,  where  most  of  the 
large  contracts  for  clothing  are  made,  in  order  that  they  may  qualify 
themselves  for  the  duty  of  inspecting  the  manufacture  of  such  fabrics 
and  articles  as  are  contracted  for  at  that  depot.  They  should  be  fur- 
nished with  necesvsary  facilities;  and  when  large  contracts,  such  as  for 
blankets,  stockings,  cloth,  tents,  &c.,  are  given  out,  they  should  be  as- 
signed to  the  duty  of  watching  the  process  of  manufacture,  in  order  to 
secure  comi>liance  with  contracts,  and  insure  the  furnishing  of  articles 
equal  to  the  standard. 

After  the  officers  first  detailed  for  this  duty  become  proficient,  they 
should  be  replaced  by  others.  By  continuing  this  system  the  Depart- 
ment will  always  be  supplied  with  officers  capable  of  superintending  the 
manufacture  of  the  most  important  articles  of  the  uniform. 

I  desire  to  call  the  attention  of  the  Quartermaster-General  to  the 
following  extracts  from  the  annual  report  of  Capt.  John  F.  Rodgors, 
military  store-keeper.  United  States  Army,  at  the  Philadelphia  depot 
of  the  Quartermaster's  Department,  for  the  fiscal  year  ending  June  30, 
1873: 

Tho  new  imiforni  is  in  process  of  niannfacture,  and  wiU  shortly  bo  issued.  It  is, 
in  quality,  appearance,  and  workmanship,  vastly  superior  to  the  old.  None  but  go<Kl 
cloth  has  been  nsed,  and  the  price's  ]»aid  for  niakinjj;  it  have  been  sufficient  to  insure 
good  work.  The  patterns  are  all  better  than  those  formerly  used,  and  if  the  Army 
coni))lains,  the  Quartermaster's  Department  need  feel  no  remorse.  The  boots  and 
bootees  are  nnexeeptionable  ;  the  iron  bunks  excellent.  The  foot  dress-caps  are  ad- 
mirable. I  think,  however,  that  the  helmet  needs  some  alterations  to  make  it  what  is 
desired.  Tlie  shell,  i.  e.,  the  felt,  is  almost  too  light ;  the  disk  on  the  crown  sboiihl  be 
broader  to  bear  the  heavy  strain  of  the  spear,  )>1ume,  and  socket,  and  the  bindinj; 
should  be  heavier  and  broader.  It  is  the  most  sightly  head-gear  I  have  ever  seen,  but 
needs,  in  my  opinion,  the  above. 

The  uniform  dres.s-coats  are  well  m<nde,  of  good  shape,  and  will,  I  think,  give  satis- 
faction. One  objection  has  already  arisen,  and  will  cloubtless  continue  to  be  made. 
The  "facings'^  are  of  bright  cloth,  beautiful  at  lii-st,  but  likely  to  lose  its  fre«hn«'ss 
upon  exposure.  As  some  reports  upon  this  subject  are  probable,  I  deem  it  projier  to 
say  that  I  have  for  several  mouths  been  trying  experiments  with  these  cloths. 
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I  have  foand  none,  either  foreign  orrlomostk,  that  are  not  fngitivo  in  color.  They 
all  fade.  The  facing-cloth  used  for  the  present  uniform  is  the  best  I  have  tried.  It 
wasparchased  before  I  came  to  Philadelphia,  and  my  experiments  are  disinterestedly 
impartial. 

Anew  oyercoat,  or  rather  an  adaptation  of  the  old,  has  just  been  introdnced  in  the 
Army  from  a  (lesign  of  the  Qnarterninster-General.  It  is  an  admirable  garment,  and 
shonld.  and  doubtless  will,  give  great  satisfaction  to  the  Army. 

EflfortM  have  been  made,  and  are  still  making,  to  raise  the  standard  of  all  clothing 
and  eqnipage  to  what  it  should  be,  and  I  think  with  success.  I  believe  the  issue  will 
BOW  compare  favorably  with  those  of  former  years,  even  to  that  *•  good  old  time"  be- 
fon»  the  war. 

The  stock  of  woolen  materials  at  this  depot,  and  at  Jeffersonville  also,  has  been 
tT«>ated  by  the  "  Cowles  &  Co.  process.'^  The  result  is  yet  to  be  seen.  I  trust  that  it 
will  prove  of  gre'at  service. 

The  5  dark-bine  cloth  will,  in  all  probability,  be  exhausted  within  the  coming  year. 
I  most  re$i»ectfully  recommend  that  sufficient* time  be  taken  to  secure  a  good  quality. 
It  18  the  most  expensive  and  requires  more  care  in  purchasing  and  inspecting  than  any 
other. 

The  5  sky-blue  kersey  will  also  be  exhausted  within  a  year  in  all  probability.  I  do 
Dot  think  it.  will  be  necessary  to  purchase  any  of  this  width  until  the  J  sky-blue  ker- 
«y  ia  exhausted  Of  the  latter  a  sufficient  quantity  remains  to  make  all  the  trousers 
aad  cskpes  to  overcoats  that  will  l)e  reqnirt'd  during  the  present  year.  Of  If  and  }  dark- 
Une  flaouel  enough  remains  to  last  at  least  two  years. 

All  of  the  alM)v«*  has  lH*en  carefully  overhauled  ;  the  unserviceable  laid  aside  for  con- 
demDation,  and  the  balance  carefully  baled. 

I  ajjain  most  re»p**ct fully  call  your  attention  to  the  careless  estimates  made  by  re- 
qniring  officers.  Requisitions  for  clothing  are  made  apparently  at  hap-hazard,  and 
often  the  sizes  of  boots,  hats,  caps,  &c.,  are  glaringly  improper  and  incorrect. 

One  officer  wanted,  in  an  estimate  for  499  pairs  of  bootees,  ?  J,  f  i,  1 2,  A,  1^4.  and  thisfor 
^  bite  troops.  In  (JCK)  forage-caps  he  asks  for  ^ '{ '' ,  M^,  and  so  through  his  est  i mate.  This 
»  bnt  one  of  many,  and  canses  the  issuing  officer  great  trouble  aud  perplexity.  A  ref- 
erfnce  to  the  schedule  of  sizes  will  show  how  they  should  be  issued.  It  also  gives  the 
porcbaMing  officer  great  trouble,  for  it  is  impossible  to  obtain  correct  sizes  to  tit  such 
e-stjniates. 

I  resf>ectfnlly  recommend  that  a  moderate  proportion  of  coats,  blouses,  and  overcoats 
be  sent  unmade.  I  believe  it  would  save  money  to  the  Treasury  and  to  the  soldier, 
am]  prove  satisfactory  to  all  parties  concerned. 

Officers  often  expect  to  find  clothing  made  similar  to  "  custom-work."  and  not  find- 
ing it,  at  once  commence  a  crusade  against  the  Quartermaster's  Department,  and  par- 
ticularly against  the  clothing  branch. 

The  packing  of  clothing  has  been  greatly  improved  within  the  last  year.  Dross- 
roatj»,  boots,  boott*es,  helmets,  dress-caps,  and  forage-caps  are  boxed.  Trousers, 
b'ou!««'8,  stable-frocks,  shirts,  bed-sacks,  &c.,  are  baled.  The  baling  is  much  improved. 
A  iMrtttT  quality  of  canvas  is  used,  and  it  has  two  coats  of  paint  given  it  before  the 
bal**  is  ma^le.  Such  bales  will  bear  rough  carriage  well,  and,  if  exposed  to  rain  or 
ttjoistare,  will  keep  their  contents  dry. 

The  expenditures  on  account  of  the  moth  and  mildew  proof  process  of 
Geo.  A.  Cowles  &  Co.  during  the  fiscal  year  have  been  $350,000.  This 
inclades  8200,000  appropriated  for  the  current  fiscal  year,  but  made 
available  for  expenditure  during  last  fiscal  j^ear.  To  prepare  such  arti- 
cles of  woolen  and  cotton  fabrics  on  baud  as  have  not  yet  been  submit- 
ted to  the  process,  an  additional  sum  of  $100,000  has  been  asked  in  the 
estimate  for  tlie  coming  fiscal  year. 

The  appropriation  for  clothing  and  equipage  for  the  past  fiscal  year 
was  $900,<KM);  $309.93  were  deposited  by  officers  to  the  credit  of  the  ap- 
propriation, making  a  total  of  $900,309.93. 

The  expendftures  on  account  of  clothing  and  equipage  during  the 
same  period  were  $8.58,412.07.  The  sum  of  $41,953.33  was  transferred 
on  the  books  of  the  Treasury  to  the  appropriation  for  ordnance  and  ord- 
nance stores,  being  the  amount  appropriated  for  the  purchase  of  knap- 
sacks an<l  haversacks,  which  are  now  furnished  to  the  Army  by  the 
Onlnance  Department. 

Daring  the  past  fiscal  year  $450,986.82  were  realized  from  sales  of 
clothing  and  equipage,  including  $18,83:3.50  from  sales  of  clothing,  &c., 
to  officers  of  the  Army  for  their  personal  use. 
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To  supply  the  Army  with  the  necessary  clothing  and  equipage  during 
the  eoniiug  fiscal  year,  it  is  estimated  that  an^ppropriation  of  $2,000,000 
will  be  required.  The  large  quantities  of  clothing  rendered  surplus  by 
the  adoption  of  the  new  uniform  will  be  sold  under  the  law  of  March  3, 
1873,  at  public  auction.  The  clothing  on  hand  at  the  Philadelphia  de- 
pot will  be  disposed  of  at  auction  on  the  9a\  of  October,  (to-day,)  and  all 
the  obsolete  clothing  in  possession  of  officers  at  the  various  posts,  gar- 
risons, depots,  &c.,  in  the  United  States,  will  be  disposed  of  in  like  man- 
ner as  required  by  law. 

The  gross  proceeds  of  these  sales  will  be  covered  into  the  Treasury  of 
the  United  States. 

The  large  quantity  of  unserviceable  clothing  in  store  at  the  depot  at 
Jeffersonville,  Ind.,  will,  under  the  orders  of  the  Secretary  of  War,  be 
kept  in  store  till  next  year,  in  order  to  avoid  throwing  on  the  market  at 
this  time  more  property  thdu  can  be  disposed  of  with  advantage  to  the 
Government. 

It  is  expected  that  more  money  will  be  realized  from  these  sales  than 
will  be  required  to  supply  the  Army  with  the  necessary  clothing  during 
the  comiug  year. 

Measures  liave  been  taken  to  embrace  in  the  next  annual  report  a 
complete  statement  of  the  number  of  articles  sold  under  the  law  referred 
to,  as  well  as  the  amounts  obtained  and  turned  into  the  Treasury. 

Congress  having  by  the  passage  of  the  act  of  January  21, 1873,  granted 
to  each  of  the  inmates  of  the  National  ilome  for  Disabled  Volunteers 
one  complete  suit  of  clothing,  the  Secretary  of  War,  at  the  request  of 
the  Hon.  B.  F.  Butler,  president  of  the  board  of  managers,  authorized 
the  issue  to  the  Home,  in  lieu  of  clothing,  of  an  equivalent  from  the  old 
stock  of  pegged  bootees  on  hand.  These  bootees  had,  by  long  storage, 
become  untit  for  issue  to  troops  in  accive  service.  The  issue  to  the 
Home  amounted  to  151,249  pairs. 

Twelve  claims  for  clothing  and  equipage,  amounting  to  $19,678.42, 
were  rec^eived  during  the  past  fiscal  year. 

Six  claims  were  referred  to  the  Third  Auditor  of  the  Treasury  with 
recommendation  for  settlement,  amounting  to  $5,792.10. 

Three  claims,  amounting  to  $8,209.86,  were  sent  to  the  Third  Auditor 
of  the  Treasury  with  recommendation  that  they  be  disallowed. 

The  examination  of  the  clothing  accounts  of  officers  is  being  made  as 
fast  as  they  are  received.  During  the  fiscal  year  ending  June  30,  1873, 
3,647  returns  were  examined  and  transmitted  to  the  Treasury  Depart- 
ment for  settlement,  leaving  but  376  awaiting  examination  in  this  Office. 

Twelve  clerks,  two  copyists,  and  two  laborers  have  been  employed, 
during  the  fiscal  year,  in  this  branch  of  the  Office. 

The  following  described  statements  accompany  this  report: 

1.  Statement  showing,  as  far  as  can  be  ascertained  from  the  records 
of  this  Office,  the  quantity  of  clothing,  camp  and  garrison  equipage,  and 
clothing  materials  in  the  hands  of  officers  of  the  Army,  June  30,  1872 ; 
the  quantity  of  clothing,  camp  and  garrison  equipage,  purchased,  man- 
ufactured, sold,  lost,  and  issued  to  the  Army  of  the  United  States  during 
the  fiscal  year  ending  June  30,  1873,  ancl  the  quantity  remaining  on 
hand  for  the  supply  of  the  Army  at  that  date. 

2.  Statement  of  amounts  received  from  the  sale  of  surplus  serviceable, 
unserviceable,  damaged,  and  irregular  articles  of  clothing,  &c.,  sold  at 
the  principal  clothing  depots;  also  of  the  amounts  derived  from  sales  to 
officers  during  the  fiscal  year  ending  June  30,  1873. 

3.  Statement  showing  expenditures  on  account  of  clothing,  camp  and 
garrison  equipage,  during  the  fiscal  year  ending  June  30,  1873. 
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4.  Statement  of  the  amouDts  received  and  expended  by  the  Quarter- 
master's Department  on  account  of  clothing  and  equipage  during  the 
fiscal  3'ear  ending  June  30, 1873. 

5.  Statement  showing  number  of  claims  received  and  acted  upon  dur- 
ing the  fiscal  year  ending  June  30,  1873,  on  account  of  clothing,  camp 
and  garrison  equipage. 

6.  Statement  of  returns  of  clothing,  camp  and  garrison  equipage  re- 
ceived, examined,  and  transmitted  to  the  Treasury  Department,  and  of 
letters  received  and  written,  during  the  fiscal  year  ending  June  30, 1873. 

Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Quartermaster^  U.  8.  A.^  Bvt  Brig.  Oen. 
Brig.  Gen.  M.  C.  Meigs, 

Quartermaster- General  J  U,  8.  A, 
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B. — Statement  showing  expenditures  on  account  of  clothing   and  camp  and  ganison  equip* 
agCf  during  the  fiscal  year  ending  June  30,  1^73. 

Military  Division  of  the  Pacific $65,849  :« 

Department  of  the  East fi29  71 

Department  of  the  Lakes 1,411  1** 

Department  of  tlie  Sojith *i.>  .V2 

Department  of  the  Gnlf WO  ^- 

Department  of  the  Missouri 3,()<k»  yr 

Department  of  the  Platte 6,IK»  '27 

Department  of  Dakota *2,  *iH  '»! 

Depot  at  New  York WJ^iti  K 

Depot  at  Philadelphia,  Pa 6.<i,7:^2  Tv 

Depot  at  Washington,  D.  C \,\^Z2  (>T 

Depot  at  JetVersouville,  Iml 6S,yil  44 

Depot  at  Chicago,  III iMK)  (X- 

Depot  at  Saint  Louis,  Mo 2, 770  (hi 

Military  Academy  at  West  Point,  N.  Y 23  25 

Various  arsenals  of  Ordnance  Department 7  25 

Transfer  to  Ordnance  Department,  for  the  manufacture  of  knapsacks,  &c..  41, 953  Xi 

Total 900,3<>5  40 

Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster,  U.  S,  J.,  Bvt,  Brig.  Gen. 
Qijautermaster-General^s  Office,  October  2,  1873. 


C— Statement  of  amounts  received  from  the  sale  of  surplus  serviceable,  unserriceabky  dam" 
agedy  and  irregular  articles  of  clothing  cf*o.,  sold  at  the  principal  clothing  depots,  tiV.  .* 
alsOj  of  the  amounts  derived  from  sales  to  officers  during  the  fiscal  year  ending  i/ifHe30,  L*»73, 

From  sales  at  Jefferson ville,  Ind Sl4.3,.'>13  21 

From  sales  at  Philadelphia,  Pa 247,007  2' 

From  sales  at  the  other  depots  of  the  Quartermaster's  Department 47,  (vW  T» 

From  sales  to  officers 18,  KW  .V 

Total 4:>6,9H(5  ev 

Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster,  V.  S.  A.,  Bvt,  Brig.  Gen. 
Quartermaster-General*8  Office,  October  2, 1873. 


D. — Statement  of  the  amounts  received  and  expended  by  the  Quarter.:i,'Mei'.<  JtvjHirtvunt  on 
account  of  clothing,  and  camp  and  garrison  equipage  during  the  fiscal  year  ending  June 
30,  1873. 

Receipt*: 

Appropriations  by  Cons^ress » |900,  (XW  <KI 

Deposited  in  Treasury  by  officers  to  credit  of  appropriation 3«»9  93 

Received  from  sales 456, 9?^  cQ 

Total  receipts  during  fiscal  year I,:i57,  X><>  7fi 

Total  expenditures  during  bscal  year 1,  :<57,  :Jo2  2S 

Balance  in  Treasury  June  30,  1873 4  5? 

Expenditures: 

Expenditures  for  clothing  and  equipping  the  Armv $^^58, 412  05 

Transfer  to  Ordnance  Dejiartment,  on  account  of  knapsticks 41, 9X1  3S 

Covered  into  the  Treasury,  from  sales,  &c 456, 9^\  rf 

Total  expenditures 1, 357,  :C>2  21 

Respectfully  submitted.  i 

J.  D.  BINGHAM, 
Quartermaster,  U,  S,  A.,  Bvt.  Brig.  Gen. 
Quartermaster-General's  Office,  October  2, 1873. 
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Z.Statemtnt  of  retHm9  of  cloikittg  and  camp  and  garrison  equipage  received^  examinedy 
and  tratutmiittd  to  the  Treasurt/  Department,  and  of  Utters  received  and  written  during  the 
poal  year  cHdiitg  June  IM),  1873. 

Sumber  of  rctnrns  of  clothing  and  equipage  on  hand  Jane  30, 1872 80 

bomber  of  retams  of  clothing  and  equipage  received  during  fiscal  year 3, 943 

Total 4,023 

Nomber  of  rt'turna  of  clothing  and  equipage  examined  and  transmitted  to 

Treasury  Department 3, 647 

KnnainiDg  on  hand  June  30, 1873 •. 376 

Komber  of  letters  received  peiiainiug  to  settlement  of  officers'  accounts 2, 456 

Knmber  of  letterH  received  pertaining  to  the  purchase,  mauufucturo,  and  issue 

of  clothing  and  equipage 1, 909 

Total 4,365 

Xomber  of  letters  written  pertaining  to  settlement  of  officer's  accounts 6, 396 

Xombrr  of  letters  written  pertaining  to  the  purchase,  manufacture,  and  issue 

of  clothing  and  equipage 3, 265 

Total 9,661 

BespectfuUy  submitted. 

J.  D.  BINGHAM, 

Quartermaster,  U.  S.  A.,  Bvt,  Bng.  Gen. 
QrARTERMASTEK-GEXEKAL's  OFFICE,  October  2,  1873, 


¥.— Statement  showing  number  of  claims  received  and  acted  upon  during  the  fiscal  year  ending 
June  30,  lb73,  on  account  of  clothing  and  equipage. 

Tw4»l ve  claims  received,  amounting  to ?19, 678  42 

Nx  cUiiDH  referred  to  Third  Auditor  of  the  Treasury,  with  recouimendation 

for  settlrment,  amounting  to 5, 792  10 

Tbrte  claims  referred  to  Third  Auditor  of  the  Treasury,  with  recommenda- 
tion that  they  be  disallowed,  amounting  to 8, 209  86 

Kespcctfullv  liubmitted. 

J.  D.  BINGHAM, 
Quartermaster,  U.  S.  A,,  Jivt.  Brig,  Gen, 
Qf.urrERMAvrER-GKXEnAL\s  Office,  October  2,  1873. 


V. — Report  of  Maj,  M,  L  Ludington^  quartermaster ^  U,  S,  A. 

Quarter3iaster-General's  Office, 

September  25,  1873. 
General:  I  have  tbe  honor  to  submit  the  following  report  of  the 
o|>erations  of  the  several  brandies  of  your  Office  under  my  charge  during 
the  fiscal  year  ending  June  30,  1873 : 

indebted  railroad  companies. 

At  the  close  of  the  fiscal  year  emling  June  30, 1872,  there  were  due  the 
United  States  from  railroad  companies  which  purchased  railvvjiy  mate- 
rial ami  rolling-stock  under  the  provisions  of  Executive  orders  of  August 
•^  and  Octolier  14,  1865,  and  for  repairs  to  railroads,  84,734,442.43.  Dur- 
ing the  fiscal  year  ending  June  30,  1873,  interest  lias  accrued  upon  this 
indebtedness  and  expenses  have  been  incurred  to  the  amount  of  $101,- 
.i73.95.  Payments  have  been  nmde  and  credited  to  the  companies  to  the 
amoant  of  ^151,303.44. 

On  July  1,  1873,  there  remained  an  indebtedness  of  $4,658,024.07  to 
be  a)llected,  not  including  tlwj  sum  of  $25,788.87  due  from  the  New  Or 
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leans  and  Ohio  Railroad  Company,  which  cannot  be  collected  by  reason 
of  the  company  being  bankrupt. 

By  referring  to  the  report  for  the  fiscal  year  ending  June  30,  1872,  it 
will  be  seen  that  during  that  fiscal  year  the  debt  increased  $10,091.90. 
During  the  last  fiscal  year  it  has  decreased  in  the  manner  indicated 
$75,518.36. 

Accompanying  this  report  there  is  a  statement  marked  A,  showing 
the  original  indebtedness  of  each  company ;  the  total  increase  on  ac- 
count of  interest  and  expenses ;  the  increase  or  decrease  of  the  debt 
during  the  year ;  the  payments  made  during  the  year;  the  total  pay- 
ments, and  the  balance  unpaid  July  1, 1873. 

Four  companies,  the  Alabama  and  Florida,  the  Indianola,  now  the 
Gulf,  Western  Texas  and  Pacific,  the  Mississippi  and  Tennessee,  and 
the  Pacific  Railroad  of  Missouri — main  stem — have  discharged  their  in- 
debtedness during  the  year. 

Seven  companies,  the  Alexandria,  Loudon  and  Hampshire,  the  Ala- 
bama and  Chattanooga,  the  East  Tennessee  and  Georgia,  the  East  Ten- 
nessee and  Virginia,  the  Nashville  and  Chattanooga,  the  Nashville  and 
Decatur,  and  the  Southwest  Branch  Pacific  liailroad  of  Missouri,  re- 
duced their  iudebtedness  $04,339.02.  These  companies  also  paid  on  ac- 
count of  interest  $1,750.62,  making  their  total  payments  during  the 
year  $96,095.64. 

The  indebtedness  of  nine  companies,  the  Edgefield  and  Kentucky, 
the  Knoxville  and  Kentucky,  the  McMinnville  and  Manchester,  the 
Mississippi,  Gainesville  and  Tuscaloosa,  the  Mobile  and  Ohio,  the  Mem- 
phis, Clarksville  and  Louisville,  the  Memphis  and  Little  Rock,  the  Nash- 
ville and  Northwestern,  and  the  Selma,  Rome  and  Dalton,  has  increased 
$83,528.29.  The  companies  have,  however,  paid  to  the  United  States 
during  the  year  $15,976.40. 

In  addition  to  the  amount  stated  to  have  been  received  and  applied  to 
the  liquidation  of  this  indebtedness,  accounts  for  the  transportation  of 
the  troops  and  property  of  the  United  States  remain  unadjusted,  as  fol- 
lows, to  wit: 

Alabama  and  Cliattaiiooga  Railroad  Company,  in  Treasury  Department..  $149  42 

Ea8t  Tennessee  and  Virginia  Railroad  Company,  in  Tre^isury  Department  19,529  t)0 

East  Tennessee  and  Georgia  Railroad  Company,  in  Treasury  Department  t^,  084  74 

Edgefield  and  Kentucky  Railroad  Company,  in  Treasury  Department 4  HO 

Mobile  and  Ohio  Railroad  Company,  in  Treasury  Department 75,775  03 

Mobile  and  Ohio  Railroad  Company,  in  QiiartoVmaster-Generars  otlico — 

suspended ! 414  (>2 

Memphis,  Clarksville  and  Louisville  Railroad  Company,  in  Treasury  De- 
partment   3, 593  60 

Memphis,  Clarksville  and  Louisville  Railroad  Company,  in  Qnarteranis- 

ter-Genoral's  office ' 5, 699  21 

Nashville  and  Northwestern  Railroad  Company,  in  Treasury'  Department  1,474  70 

Nashville  and  Chattanooga  Railroad  Company,  in  Treasury  Department..  20, 812  2S 

Southwest  Branch  racitie  Railroad  of  Missonri,  in  Treasury  Department  841   IH) 

Selma,  Rome  and  Dalton  Railroad  Company,  in  Treasury  t>epartment 5,874  49 

Total 142.253  79 

When  these  accounts  shall  have  been  finally  examined  and  adjusted, 
they  will  be  placed  to  the  credit  of  the  respective  railroad  companies, 
thereby  reducing  the  total  indebtedness,  as  shown  abqve,  to  $4:,5IG,* 
670.28. 

There  is  also  due  for  postal  service  rendered  by  these  companies  abont 
$101,000,  which,  when  paid  over  by  the  Post-Office  Department,  as  con- 
templated by  the  seller  and  purchaser  of  the  property,  will  still  further 
reduce  the  debt. 
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In  this  coDnectioD  your  atteution  is  iuvited  to  tbe  necessity  for  Con- 
gressional legislation,  or  other  authoritative  action,  to  provide  for  the 
payment  to  this  Department,  at  the  end  of  each  and  every  quarter,  of 
all  money  due  any  indebted  railroad  company  for  postal  service,  until  its 
indebtedness  has  been  discharged,  and  notice  to  that  eflect  given  by  the 
Qoartermaster-General. 

•  The  necessity  for  such  action  is  found  in  the  following:  Under  the 
provisions  of  Executive  Orders  of  August  8  and  October  14,  1805,  large 
qnantities  of  railway  material  and  rolling-stock,  amounting  in  value  to 
fl,665,06L.16,  were  sold  on  credit  to  the  railrojid  companies  now  in- 
debted, on  the  express  condition,  among  others,  that  all  postal  earnings 
of  the  several  companies  should  be  applied  to  the  liquidation  of  the 
(lehts.  Subsequent  negotiations  and  agreements  have  recognized  and 
affirmed  this  condition.  The  companies  carry  the  mails,  and  the  Post- 
master-General, in  settlement  tor  the  service,  directs  that  the  amount 
found  due  for  it  be  placed  to  the  credit  of  the  Quartermaster's  Depart- 
ment, 

Before  the  Auditor  of  the  Treasury  for  the  Post-OflBce  Department, 
whose  duty  it  is  to  make  payment  for  postal  service,  will  place  the  money 
to  the  cn*<lit  of  the  Quartermaster's  Department,  or,  in  other  words,  pay 
it  over  to  this  Department,  he  requires  each  railroad  company,  by  an 
agent  apfmiuted  by  its  board  of  directors,  to  give  an  order  in  favor  of 
this  Department  for  the  amount  due.  Until  such  an  order  has  been 
^iven  the  money  remains  as  a  part  of  the  api)ropriations  for  the  Post- 
Wee  Department,  and  is  not  transferred  to  the  ai)propriations  for  the 
Qaartennasters  Department ;  neither  can  it  be  placed  to  the  credit  of 
the  railroad  companies  on  the  books  of  this  office. 

The  Auditor  holds  that  he  has  no  authority  to  pay  to  the  Quarter- 
master's Department  money  due  for  service  rendered  by  these  railroad 
eompauies  without  an  order  from  them  requesting  that  it  be  done,  not- 
withstanding the  fact  that  it  was  one  of  the  conditions  on  which  the 
property  was  sold  that  the  money,  when  earned,  should  be  i^laced  to  their 
creilit,  and  notwithstanding  the  further  fact  that  this  office  has  urged 
that  a  contract,  executed  by  this  Department  by  order  of  the  President 
of  the  United  States,  should  be  respected  by  the  other  Dei)artments  of 
the  Government.     In  order,  therefore,  that  the  Auditor  may  pay  the 
money  to  this  Department,  or  rather  more  properly,  issue  his  warrant 
therefor,  so  that  a  transfer  of  the  money  to  the  appropriations  for  this 
iVfiartment  can  be  made,  and  the  proper  credit  be  given,  some  action 
hy  Oiugress,  or  other  compet^^nt  authority,  seems  to  be  absolutely  neces- 
^a^y. 

I  have  further  to  report  that  I  am  informed  that  under  the  act  of  July 
12,  187(1,  sections  5  and  6,  the  money  due  for  a  portion  of  this  service 
has  been  turned  into  the  Treasury,  so  that,  without  a  specific  appropri- 
ation, the  amount  due  for  services  prior  to  the  time  the  moneys  were  so 
turned  into  the  Treasury  cannot  l>e  transferred  to  this  Department  and 
applied  to  the  liquidation  of  the  debt.  There  is,  in  fact,  no  money  to  be 
HI  applied. 

Since  the  date  of  my  last  annual  report,  the  suit  against  the  Nashville 
and  Decatur  Kailroad  Company  has  been  compromised  and  settled, 
under  the  act  of  March  3,  1871,  (16  Stat.,  chap.  109,)  for  the  sum  of 
t7(MN)0 — (6,000  cash,  balance  payable  in  ten  years  from  July  1,  1872, 
▼ith  interest  at  the  rate  of  5  per  cjent.  per  annum,  payable  semi-annu- 
ally, ou  the  first  days  of  January  and  July  of  each  year. 

The  indebtedness  of  the  company  to  this  amount  is  evidenced  by  its 
lM>nd  with  interest  coupons  attached,  and  payment  secured  by  a  lien 
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upon  all  the  property  and  franchises  of  the  company,  by  guarantee  of 
the  Louivsville  and  Nashville  Railroad  Company,  and  by  decree  of  the 
United  States  circuit  court,  affirming  the  liability  of  the  company,  to  be 
enforced  by  execution  in  case  of  default  in  making  payment  according 
to  the  terms  agreed  upon. 

I  cannot  report  any  progress  in  the  suits  against  the  Kashville  and 
Northwestern,  the  McMinnville  and  Manchester,  and  the  Knoxvilleand  " 
Kentucky  railroad  companies  during  the  year,  though  I  have  urged  that 
they  be  brought  to  a  hearing  as  soon  as  possible. 

The  suit  against  the  McMinnville  and  Manchester  Railroad  Company 
has  been  postponed,  at  the  request  of  counsel  for  the  company,  pending 
decision  of  the  suit  of  that  company  against  the  Nashville  and  Chatta- 
nooga Railroad  Company.  The  question  of  a  longer  postponement  is 
now  under  consideration. 

By  reference  to  the  table  herewith  it  will  be  seen  that  the  indebted- 
ness of  the  Alabama  and  Chattanooga  Railroad  Company  has  been  re- 
duced to  $3,980,02.  Since  the  first  of  July  I  have  received  $2,775.55  on 
account  of  postal  services  rendered  by  the  company,  and  the  amonnt 
that  will  be  due  for  services  rendered  during  the  third  quarter  of  1873 
will  more  than  liquidate  its  debt. 

The  Memphis  and  Little  Rock  Railroad  Company  has  made  no  pay- 
ments on  its  indebtedness  during  the  year.  It  has  carried  the  mails,  but 
the  amount  due  for  that  service  is  retained  by  the  Auditor  of  the  Treas- 
ury for  the  Post-Office  Department,  that  officer  declining  to  pay  the 
money  over  to  this  Department,  as  required  by  the  contract  between 
the  com[)any  and  this  Department,  without  an  order  from  the  company 
requiring  it  to  be  done,  and  the  company  refuses  to  give  the  order. 

Learning  some  few  months  since  that  the  road  had  been  sold  by  de- 
cret*,  of  court  under  its  second  mortgage,  I  made  inquiry  of  the  United 
States  district  attorney  for  information  upon  that  point  and  the  mlvisa- 
bility  of  bringing  suit  against  tlie  company  to  recover  the  amount  dne 
the  United  States.  The  dit^trict  attorney  in  reply  stated  that  the  road 
was  sold  to  Mr.  Witt  on  the  17th  d'Ay  of  March  last;  that  he  had  been 
informed  that  measures  were  being  taken  to  have  the  road  sold  under 
the  first  mortgage;  that  such  a  sale  might  embarrass  the  Government  in 
making  a  collection,  should  it  be  compelled  to  collect  it  by  distraint  or 
suit;  and  that  further  delay  of  the  payment  of  this  debt  is  hazardous  to 
the  Government. 

With  these  facts  before  the  office,  and  the  knowledge  that  the  railroad 
company  not  only  was  not  making  any  payments,  but  would  not  pay 
when  it  could,  a  statement  of  the  case  was  submitted  to  the  Secretary 
of  War,  with  the  recommendation  that  suit  be  instituted  to  recover  the 
amount  due.  The  recommendation  was  approved,  and  the  pai)ers  have 
been  sent  to  Messrs.  Perry  and  Mathews,  with  instructions  to  bring  suit 
at  once. 

In  my  annual  rei)ort  for  the  fiscal  year  ending  June  30, 1871,  I  stated 
that  ''Arrangements  had  been  made  with  the  Selma,  Rome  and  Dalton 
Railroad  Company,  under  which  payment  of  its  debt  is  to  be  made  in 
monthly  installments  of  $1,000  each,  in  money,  commencing  on  the  1st 
of  October,  1871,  and  continuing  for  one  year;  thence  for  one  year 
$2,000  i)er  month,  and  thereafter  $3,000  per  month  until  the  debt  is  dis- 
charged. In  addition  to  the  foregoing  payments,  all  postal  earnings 
and  earnings  from  military  transportation  are  to  be  applied  to  the  pay- 
ment of  the  debt.'' 

It  is  now  my  duty  to  report  that  the  company  has  failed  to  keep  its 
written  promise  and  agreement  so  far  as  the  payment  of  the  moutbly 
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iDst^illments  is  concerned,  or  to  show  any  intention  to  comply  therewith. 
This  is  the  more  remarkable  because  the  president  of  the  company,  in 
bis  letter  asking  that  the  company  be  permitted  to  pay  its  debt  upon 
these  terms,  said  he  did  it  with  the  approval  of  the  directors  of  the 
road,  and  that  it  was  not  his  intention  to  submit  a  proposition  which  he 
could  not  fulfill — ''  knowing  the  honesty  of  my  purpose,  I  trust  the  fore- 
going proposition  will  be  accepted." 

The  company  has  carried  the  mails  and  furnished  whatever  transpor- 
tation has  been  required.  The  amounts  due  for  the  transportation  ser- 
vice have  been,  or  will  be  so  soon  as  the  accounts  can  be  settled,  placed 
to  the  credit  of  the  company;  but  the  amount  due  for  carrying  the 
mails  the  past  year  has  not  been  paid,  because  the  Auditor  refuses  to 
pay  without  an  order  from  the  company,  and  the  company  refuses  to 
give  the  order. 

Further  action,  either  t)y  legislation  or  suit,  is  necessary  to  compel 
payment  of  this  debt. 

During  the  fiscal  year  I  received  from  indebted  railroad  companies  in 
money  and  postal  dues  875,972.90,  all  of  which  has  been  deposited  in 
tl.e  Treasury  of  the  United  States,  and  also  credited  upon  their  in- 
debtedness. 

TRANSPORTATION. 

It  is  shown  by  reports  of  oflBcers,  so  far  as  received,  that  the  Quar- 
termaster's Department  transported  by  rail,  water,  w^agon,  and  stage 
daring'  the  fiscal  year  72,860  persons,  8,148  animals,  and  164,125,223 
pounds  of  material. 

The  remodeled  system  of  transportation  referred  to  in  my  last  annual 
rejwrt,  having  been  approved  by  the  Hon.  Second  Comptroller,  has 
been  adopted  and  is  believed  to  work  satisfactorily  and  advantageously. 
It  wa>  published  in  General  Orders  No.  98,  Adjutant- General's  Offi<;e, 
series  1872.  A  copy  of  this  order  was  transmitted  to  each  railroad  and 
other  tnins[)ortatiou  company  in  the  United  States  known  to  this  office. 

RAILROAD   TRANSPORTATION. 

The  reports  of  officers  show  that  32,935  persons,  6,122  animals,  and 
76,<;49,739  pounds  of  material  were  carried  by  railroad. 

Amonnr  paiil  for  niilroafl  transportation  as  reported  by  disbursing  officers 
of  tliUDtpartment.... $555,198  28 

Anionut  of  accounts  for  similar  service  rendered  during  the  fiscal  year  re- 
frrrwi  by  this  office  to  the  Treasury  Department  for  settlement 366, 316  59 

Tof.'il  s<^ttleoieuts  for  railroad-transportation  service  during  the  year. .     921, 514  87 
The  records  of  this  office  show  the  transportation  service  i)erformed 
hr  the  Pacific  Railroads  for  this  Department  during  the  fiscal  year  to 
Iwve  Ijeen  as  follows,  viz  : 
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Total 11,374  1    2,252       33,397,318 
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Digiti 


zed  by  Google 


170 


REPORT  OF  THE. SECRETARY  OF  WAR. 


The  cost  of  service  performed  by  the  Pacific  railroads  daring  the 
fiscal  year,  so  far  as  accounts  have  been  received  at  this  office,  may  be 
stated  as  follows : 


Name  of  oompany. 


Union  Pacific  Railroad 

Central  Pacific  of  California 

Kansas  Pacitic  Kailroad 

Sioux  City  and  Pacific  Railroad 

Total 


S£ 


5b^ 


c5 

go 
2  s 

|2 


S5 


1211,  a39  87 

70. 186  23 

56, 173  61 

1,383  26 


339, 082  97 


3  i*  K  j? 

B  aj  o  d 


©•5  §    - 


148,  536  48 
32,262  84 


351  66 


81, 150  98 


Touts. 


f259.  876  35 

102,  449  07 

56. 173  61 

1,  734  92 


420. 233  95 


At  the  date  of  this  report  all  of  the  accounts  for  each  month's  service 
performed  by  these  railroads,  during  the  fiscal  year,  have  not  beea 
reccnved  at  this  office,  but  taking  the  monthly  average  value  of  the 
accounts,  already  presented  for  settlement,  as  a  basis,  their  total  earn- 
ings during  the  year  would  be  as  follows : 

Uuion  Pacific  Railroad  Company 8445,501  00 

Central  Pacific  Railroad  Company l:{fi,  598  07 

Kansan  Pacific  Railroad  Company 149, 797  00 

Sioux  City  and  Pacitic  Railroad  Company 2,  40'2  44 

734. '298  51 

By  act  of  Congress  approved  July  2,  1864,  (section  5,)  one-half  of  the 
compensation  for  services  rendered  for  the  Government  by  those  Pacific 
railroads  that  had  received  Government  bonds  in  aid  of  their  construc- 
tion was  required  to  be  applied  to  the  payment  of  the  bonds  so  issued 
by  the  Government.  The  other  half  of  their  earnings  was  paid  to  the 
companies  in  cash,  until  the  passage  of  the  act  of  Congress  of  March 
3,  1873,  (section  2,)  which  directs  the  Secretary  of  the  Treasury  to  with- 
hold all  payments  to  said  railroad  companies  to  the  amount  of  payments 
made  by  the  United  States  for  interest  upon  bonds  of  the  United  States 
issued  to  said  companies. 

In  view  of  the  provisions  of  this  law  of  March  3,  1873,  the  Quarter- 
master-General requested  information  from  the  Second  Comptroller  as 
to  whether  the  earnings  of  these  roads  were  still  t/O  be  made  a  charg^e 
against  the  appropriation  for  the  Quartermaster's  Department,  "  ap- 
propriation for  transportation  of  the   Army." 

The  Acting  Second  Comptroller  decided  August  4,  1873,  *'  That  the 
moiety  withheld  from  Pacific  Railroads,  under  section  2  of  a<5t  of  March 
3,  1873,  although  it  be  not  paid  to  the  railroads  except  in  the  event  of 
a  favorable  judgment  of  the  court,  must  be  charged  against  appropria- 
tion of  the  Quartermaster's  Department  for  transportation  of  the 
Army." 

Therefore,  although  payment  is  withheld  from  the  companies,  the  full 
amount  earned  by  these  roads  is  now,  as  before  passage  of  act  of  March 
8,  1873,  to  be  taken  from  appropriation  of  the  Quartermaster's  Depart- 
ment for  Army  transportation. 

WAGGON  AND   STAGE  TRANSPORTATION. 

The  transportation  by  wagon  was  as  follows:  756  passengers, 
32,004,635  pounds  of  freight. 
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Tbe  reports  show  the  transportation  by  stage  to  have  been  1,380  pas- 
sengers and  3,648  pounds  of  freight. 

Amount  paid  for  wagon  transportation  as  reported  by  disbursing  officers 
of  this  Department $977,753  94 

Aniount  of  accounts  for  service  rendered  during  the  fiscal  year,  referred  by 
this  office  to  the  Treasury  Department  for  settlement \  189  50 

Total  for  wagon-transportation  service  rendered  during  the  year. . .     977, 943  44 

Amonnt  paid  during  the  year  for  stage  transportation  as  reported  by  dis- 
bursing officers  of  this  Department 59, 262  29 

Amoant  of  accounts  for  survices  rendered  during  the  fiscal  year,  referred 
by  this  office  to  the  Treasury  Dex^artment  for  settlement 57  00 

Total  for  stage-transportation  service  rendered  during  the  year 59  319  29 

Thirty-two  contracts  for  wagon  transportation  were  made  during  the 
year.  The  contract  for  wagon  transportation  from  most  convenient 
Ijoiots  on  the  Atchison,  Topeka  and  Santa  F^,  Kansas  Pacific  and 
Denver  and  Ilio  Grande  railroads,  to  posts  in  the  Department  of  Mis- 
souri, as  also  in  the  State  of  Texas,  north  of  Bed  River  and  west  of  the 
97th  meridian,  and  Camp  Apache,  Ariz-,  from  May  10,  1873,  to  March 
31. 1874,  was  made  at  the  rate  of  90|  cents  per  100  pounds  per  one  hun- 
dred miles.  The  average  of  the  rate  for  this  service  during  the  previous 
contract  year  from  points  on  the  same  roads  was  $1.17J  per  100  pounds 
per  one  hundred  miles. 

The  existing  contract  rates  for  wagon-service  in  Texas  show  also  a 
material  reduction  in  the  price  per  100  pounds  per  one  hundred  miles, 
a«  compared  with  the  contract  rates  for  previous  years. 

The  decrease  of  rates  in  tbe  Department  of  Texas,  as  also  in  the  De- 
partment of  Missouri,  is  doubtless  due  in  a  great  measure  to  tbe  short- 
ening of  tbe  distance  of  wagon  travel  consequent  upon  tbe  rapid  (com- 
pletion of  the  lines  of  railroad  west  and  soutbwest  toward  tbe  posts  to 
Ik*  supplied,  wherefore  freighters,  no  longer  subject  to  tbe  delays  and 
dangers  of  travel  over  the  previous  longer  routes,  can  afford  to  trans- 
port stores  at  more  reasonable  rates  per  100  pounds  per  one  hundred 
miles. 

A  slight  increase  of  rates  generally  over  those  of  the  previous  year 
was  paid  under  the  contracts  for  hauling  on  the  Pacific  coast  made 
daring  the  year  ending  June  30,  1873. 

WATER  TRANSPORTATION. 

There  were  carried  by  water  for  the  Department  during  tbe  fiscal  year 
37,789  persons,  2,026  animals,  and  55,467,201  pounds  of  material. 

Hm»  amount  paid  on  account  of  this  Hervice  by  disbursing  officers  during 
th«»  .?»*ar,  so  far  as  was  reported,  was 6'51, 018  22 

AccouDts  and  claims  for  similar  service  rendered  during  the  fiscal  year, 
aadited  is  this  office  and  referred  to  the  Treasury  for  settlement,  amount- 
ed to 9,955  36 

Total 760,973  58 

The  following  vessels  owned  by  the  Government  have  been  in  service 
during  the  entire  fiscal  year,  viz : 
Steam-tug  General  A.  A.  Humphreys,  employed  at  Boston. 
Propeller  General  McPberson,  employed  at  iSan  Francisco. 
Schooner  Margaret,  employed  at  Portland,  Oreg. 
Steaoi-laaDcb  Pulaski,  employed  at  Fort  Pulaski,  Ga. 
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Schooner  Matchless,  employed  at  Fort  Jefferson,  Fla. 

The  cost  during  the  year  of  running  and  maiutainiug  these  vessels 
owned  by  the  Government  was  $37,413.19. 

Twelve  vessels  of  dilierent  kinds  have,  .it  various  times  as  the  ne- 
cessities of  the  service  required,  been  employed  by  charter  or  otherwise 
during  the  year  at  an  expense  of  $43,0oG.7G,  which,  together  with  cost 
of  running  and  maintaining  vessels  owned  by  the  United  States,  is  in- 
cluded in  the  amount  hereinbefore  reported  as  having  been  paid  on 
account  of  water  transportation  by  disbursing  officers  of  this  Depart- 
ment. 

Transportation  appropriation  and  its  disbursement, 

Orijriual  amount  appropriated  for  fiscal  year  1872-73 ?4, 000, 000  00 

Dencieiicy  appropriation 500, 000  0(» 

Total 4,500,000  00 

Recapitulation  of  expenditures  made  from  appropriation  for  Army  trans- 
portation up  to  July  1, 1873, /or  transportation  service  rendered  during 
the  fiscal  year  1872-73. 


Kiiid  of  traD8i^>ortatioii. 


For  railro.nl  transportation 

For  wnt«*r  ti:iD8i)ortati<iu.  incliidinK  expensofl 
of  runiiiuf^  aud  maiutaiuing  Goveruuient 
vossoIh  

For  was:«ni  tranN)>ortatiou 

For  sta^:*'  transportnliou 


Total. 


Pa8»en«i<'r8         Freight. 


$5U5, 344  3:)  e3.24,  972  92 

I 

192, 193  «4  '  51 S,  305  :« 

r.77  46  924,  r.i-2  50 

54, 20IJ  47  1,  :)2(5  47 


Expondi- 
turi'S, 


Total. 


$1. 197  62       $921,  514  l?7 


53,  474  59  I      760.  973  r»j» 

52.«:«  48  [      977,943  44 

3.  5S6  35  59,  319  *£} 


842,321  90     1,7«G,537  24  ,       llO.tilhJ  04  j  2,719,751,  18 


For  purohaHo  of  trail 8)>ortat{ou  anirualii;  for  purchase  ami  repairing  of  Army  and  spring 
wajic)n«,  oartM,  liarnt's«,  Ac;  for  hire  of  teaiimterH;  for  pnnipM  and  other  apparatus  to 
supply  poHtH  witli  water,  eHtimated 1, 350,  000  00 

Amount  paid  for  building  aud  repairing  wharves,  for  diu-jinsr  wells,  aud  for  tolls 18,  139  07 


Grand  total 4,087,890  ^T* 

Since  the  ch)se  of  the  fiscal  year  oflQcers  have  made  payments,  and  re- 
port an  outstanding  indebtedness  to  be  met,  the  totals  of  which  will 
absorb  about  all  the  balance  of  the  appropriation,  and  to  settle  under 
the  decision  of  the  Second  Comptroller  of  August  4,  1873,  before  re- 
ferred to,  the  accounts  of  the  Pacific  Railroad  for  service  during  the 
year,  now  under  examination  at  this  office  and  to  come  in,  a  deficiency 
appropriation  will  probably  be  necessary. 

Transportation  accounts  of  pretnous  fiscal  years. 

During  the  fiscal  year  accounts  and  claims  for  transportation  serviee 
performed  during  the  previous  fiscal  years  were  referred  by  this  oflSce 
to  the  Treasury  Department  for  settlement  as  follows: 

For  railroad  t raiisportat ion |450, 709  H » 

For  water  transportation 130,  UH  'Jo 

For  waj^on  transportation 62, 7?^1   77 

For  staj^e  transportation 1,  Vi2  0<» 

For  miscellaneouH  transportation-claims,  telegrams,  &c 7, 507  AO 

Total 652,409  17 
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REGULAR  AND  MISCELLANEOUS  SUPPLIES. 


CONTRACTS. 

There  were  filed  and  examiued  in  this  office  during  the  fiscal  year 
614  contracts,  as  follows:  230  for  forage,  embracing  5,664,734  pounds 
of  oats  or  barley,  457,940  bushels  of  oats,  345,937  bushels  of  corn,  30,744 
tons  of  hay,  439,000  pounds  of  bran;  6  for  forage  as  required,  23  for 
both  forage  and  fuel ;  11  for  straw,  2,508  tons ;  30  for  coal,  22,011  tons ; 
144  for  wood,  84,022  cords  ;  2  for  wood  as  required  ;  37  for  charcoal, 
49,075  bushels ;  4  for  the  construction  of  quarters,  47  for  transporta- 
tion, 5  for  miscellaneous  services ;  7  for  horses  and  mules,  701  cavalry 
horses,  35  artillery  horses,  and  100  mules ;  12  for  clothing,  camp  and 
garrison  equipage ;  16  for  national  cemeteries,  3  for  stationery,  36  leases, 
1  charter  party. 

FORAGE,  STRAW,   AND  FUEL. 

The  issues  of  forage  and  straw  during  the  fiscal  year  were  as  follows : 
torn,  588,488  bushels ;  oats,  939,690  bushels  ;  barley,  172,870  bushels ; 
hav,  48,558  tons ;  fodder,  116  tons ;  straw,  3,292  tons ;  bran,  55,084 
bashels. 

The  issues  of  fuel  during  the  same  period  were  :  wood,  130,786  cords; 
anthracite  coal,  16,937  tons;  bituminous  coal,  15,300  tons. 

ANEVIALS. 

The  following  statements  show  the  number  of  horses  and  mules  pur- 
chased in  the  several  military  departments  during  the  fiscal  year  end- 
ing June  30,  1873,  with  their  total  and  average  cost : 

Cavalry  and  artillery  horses. 


Where  parchased. 


IVftartiBeBt  of  the  Eant 

Dii»rtiD«nt  of  the  Sonth 

n»panm«Bt  of  Tex«j4 

Dt-fartment  of  the  MiBsoari  . 

Deptrtment  of  the  Platt-e 

l)vi«rUDeiit  of  DakotA   

IV]«rtia«Dt  of  Califnrnia  . . . 
I^partmeot  of  the  Columbia 
IHwt  of  Washington 

Total 


Number. 

Total  cost. 

Average. 

43 

110.  777  50 

^0  63 

94 

13,  630  00 

145  00 

370 

49, 010  00 

132  46 

501 

63,  306  30 

126  36 

636 

82,  692  00 

130  02 

n 

1,  5L>9  00 

139  00 

2r,4 

27,  966  00 

110  11 

15 

1,  725  00 

115  00 

14 

3, 165  00 

225  07 

1,93H 

253,800  80 

The  amount  appropriated  for  the  purchase  of  cavalry  and  artillery 
horses  for  the  fiscal  year  was  $300,000.  The  money  not  expended  has 
heen  directed  to  be  turned  into  the  Treasury. 


Mules. 


Niunber. 

Total  cost. 

Average. 

ftran^rot  <^f  th<»  Kant    

1 

27 

246 

$225  00 

4, 774  94 

0-2  05:*  38 

8225  00 

l^ittrtmcot  of  the  South    

176  85 

93  31 

E^pntiBeiit  of  the  Miaaouri 

1, 800  ,  254,  712  20 
140        2I.9H0  (JO 

141  53 

I>nvtineDt  of  the  Platte                     

l.'i7  00 

^Nwtowiat  of  Arizona    

1<J2 
27 
12 
22 

14,  640  00 
2,295  00 
2,rt)0  00 
3.  602  50 

120  00 

I>nttrt«eot  of  the  Columbia 

85  00 

I>»I4tof  WaahinEtoD                                    

2:i3  33 

^patof  Jefferaon^'iUe     .                     

163  75 

Total 

2.397 

328,033  02 
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The  following  is  a  tabular  statement  of  the  sales  of  pablic  animals  in 
the  dift'erent  departments,  showing  number  sold  and  amount  realized: 


Det)artmeiit8. 


Hones. 


Na        Amount. 


Males. 


Total 


No.        Amoant.       Xo.        Amount 


Department  of  the  East 

Department  of  the  Lakes 

Department  of  the  South 

Department  of  the  Gulf 

Department  of  TcxaM 

Department  of  the  Missouri  . . 

Department  of  the  Platte 

Department  of  Dakota 

Department  of  Califoinia 

Department  of  Arizona 

Department  of  the  Columbia. 
Depot  of  Washington 


Total. 


21 


11, 195  66 


111 

9 

321 

225 

909 

25 

19 

13 

84 

14 


6, 355  24 

630  00 

10, 2H7  28 

9, 735  97 
11, 195  25 

2,302  90 

1,  325  50 
ass  35 

2,513  2d 
815  00 


1127  00 

52  20 

373  35 

380  00 

1,471  45 

4,223  50 

1,436  00 

620  56 

128  00 

23  00 

378  00 

100  00 


1 

118 

13 

363 

309 

245 

39 

21 

15 

89 

15 


46,624  43 


200 


9,313  06       1,251 


|1,3S2  66 

53  20 

6,728  59 

1,010  00 

11,738  73 

13,959  47 

12,631  25 

2,»23  46 

1,453  SO 

311  35 

2,891  2S 

915  00 


55,937  49 


SUMMARY. 


The  following  is  a  summary  statement  of  the  number  of  animals  pur- 
chased, sold,  died,  &c.,  and  remaining  on  hand  during  the  fiscal  ending 
June  30,  1873: 


On  hand,  purchased,  &c 

Horses. 

Mnlea. 

Oxen. 

On  hand  July  1, 1872 ! 

9,729 

1,938 

96 

8,756 

2,:m 

59 

117 

Purchased 

5 

Taken  up,  &o - 

To  be  accounted  for 

11,763 

11,214 

123 

Sold 

1,051 
424 
158 

200 
489 
100 

Died 

12 

Xiost  and  stolen 

Total  sold,  died,  &c 

1,633 

789 

12 

On  band  June  30, 1873 • 

10.130 

10,425 

110 

ESTIMATES  AND  REQUISITIONS, 

Annual  estimates  for  regular  and  miscellaneous  supplies  required 
during  the  fiscal  year  at  the  various  posts  within  the  Military  Division 
of  the  IVfissouri  were  received,  and  instructions  given  as  to  method  of 
providing  the  stores  deemed  necessary  by  the  Quarterraa«ter-6eneral. 

During  the  fiscal  year  requisitions  for  miscellaneous  supplies  were 
received  as  follows,  and  instructions  given  in  relation  thereto : 

Military  Division  of  the  Pacific 4 

Military  Division  of  the  Missouri 122 

Military  Division  of  the  South 77 

Military  Division  of  the  Atlantic 34 

Depot  of  Washington 16 

Military  Academy  at  West  Point 9 

Miscellaneous  sources 36 

Total 5298 

FIRB-EXTINamSHERS. 

At  tlie  beginning  of  the  fiscal  year  the  fire-extinguisher  known  as  the 
Babcock  was  generally  in  use  at  the  various  military  post«*,  and  up  to 
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March  1, 1873,  this  patteru  was  supplied  when  called  for  and  deemed 
necessary.  Subsequent  to  that  date  the  Champion  tire-extinguisher, 
manufactured  at  Louisville,  Ky.,  has  been  supplied  at  no  greater  cost. 
The  use  of  the  Babcoek,  however,  has  not  been  discontinued. 

The  Louisville  company  also  manufacture  an  extinjguisher  having  two 
cyUnders,  of  a  capacity  of  150  gallons  each,  mounted  on  wheels,  to  be 
drawn  by  men  or  horses.  Upon  approval  by  the  Secretary  of  War,  one 
of  these  machines,  supplied  with  200  feet  of  hose  and  a  force-pump,  was 
ordered  March  27, 1873,  for  Omaha  Barracks,  and  one  has  since  been 
ordered  for  Fort  Brown,  Texas. 

Within  the  fiscal  year  fire-extinguishers  have  been  supplied  to  the 
following  posts : 

SaDtaF^,N.Mex.,( Babcoek)    8 

Shelby ville,  Kv.,  (Babcoek) 2 

ihwUson  Barracks,  N.Y.,  (Babcoek) 3 

Fort  Mackinac,  Mich.,  ( Babcoek) '. 1 

Frankfort,  Kv.,  (Babcoek) 2 

Fort  Macou,N.C.,  (Babcoek) 2 

Cliarle8toii,S.  C,  (Chanipiou) 2 

Little  Rock,  Ark.,  (Champion) 3 

Fort  GibsoD,  Ind.  T.,  (Chuinpion) 4 

Total 27 

WARREN  COOKERS. 

Reference  was  made  in  the  report  of  last  year  to  experiments  with 
the  patent  cooker  invented  by  Oapt.  F.  P.  Warren,  of  the  English 
Davy,  the  results  of  which  had  not  then  been  fully  communicated  to 
this  office.  Since  that  time  reports  have  been  received  from  numerous 
officers,  some  of  whom  speak  highly  of  the  merits  of  the  cooker,  while 
others  do  not  consider  its  use  desirable  for  the  Army.  In  view  of  the 
difference  of  opinion  expressed  by  officers  the  Quartermaster-General 
has  wot  deemed  it  advisable  to  supply  them  for  general  use  of  the  Army 

ARMY  WAGONS. 

The  following  is  a  statement  of  wagons,  ambulances,  and  harness  on 
hand  in  the  Quartermaster's  Department,  United  States  Army,  as 
shown  by  the  last  returns  of  officers  received  at  this  office : 

Not  serv- 
iceable. 

Annr  vagoDi 3»  107  88 

^prtns  wagon* 125  4 

AmlraUnof^ 240  7 

WacDo  harnem 23,411  633 

^AbaUace  IhuiieM 

For  several  years  past  the  Army  wagons,  subjected  to  the  hard  usage 
of  the  service  in  the  West,  have  been  made  to  answer  requirements 
only  by  frequent  and  extensive  repairs.  These  wagons,  as  also  the 
stock  ID  store  at  depots,  were  bought  during  the  war,  and  are  therefore 
from  eight  to  ten  years  old. 

A  careful  inspection  of  those  in  store  revealed  the  factr  that  the  tim- 
bers of  most  of  them  were  so  unsound,  from  various  causes  incident  to 
their  age,  as  to  be  unfit  for  hard  service  upon  the  road. 

Prom  reports  of  inspection  made  by  various  officers  it  was  found 
necessary  that  nearly  all  of  the  wagons  in  use  in  the  Military  Division 
of  the  Missouri  should  be  replaced  by  new  ones.    For  this  purpose  the 
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chief  quartermaster  of  the  division  reported  480  new  wagons  needed. 
Accordingly  100  new  wagons  were  bought  in  open  market  in  Phihidel- 
phia,  and  85  shipped  during  the  spring  months  to  the  Department  of 
Dakota,  and  14  to  the  Department  of  the  Platte,  leaving  to  be  shipped 
381  wagons.  In  addition  to  these,  and  to  meet  the  wanfs  of  the  Yel- 
lowstone expedition,  150  new  wagons  w^ere  purchased  at  same  place  in 
open  market  and  shipped  to  Fort  Abercrombie,  Dak.  The  cost  of 
these  250  wagons,  purchased  in  open  ma.rket  to  meet  an  emergency, 
was  $175  each. 

By  authority  of  the  honorable  Secretary  of  War,  and  after  due  adver- 
tisement, a  contract  was  made  July  12,  1873,  by  the  depot* quartermas-' 
ter,  Philadelphia,  with  the  lowest  bidder,  for  300  Army  wagons,  at 
$149.50  each. 

With  approval  of  the  Secretary  of  War,  the  purchase  of  10  spring 
wagons  for  use  at  various  posts  and  stations  was  authorized. 

YELLOWSTONE  EXPEDITION. 

'  This  expedition  was  organized  to  surv^ey  the  line  of  the  Nortlieru 
Pacific  Kailroad  through  the  country  from  the  Missouri  River  to  the 
Yellowstone,  and  westward  in  Montana.  It  entered  the  field  in  July, 
1872,  and  was  supplied  by  the  Quartermaster's  Department,  under  di- 
rection of  the  local  military  authorities,  with  needed  means  of  transpor- 
tation from  stock  on  hand,  with  the  exception  of  a  number  of  hired 
teams. 

At  the  close  of  the  season's  work  of  1872  the  commanding  officer  of 
the  expedition  reported  that  the  transportation  equipment  furnished  for 
service  with  the  expedition  was  found  unfit  for  active  operations  iu  the 
rugged  country  over  which  it  was  required  to  pass. 

In  order  to  facilitate  the  operations  of  the  expedition  during  the 
present  season,  the  Quartermaster-General,  upon  approval  of  the  Secre- 
tary of  War,  directed  the  supply  of  new  material,  or  such  as  was  in 
every  respect  as  good  as  new. 

In  addition  to  the  number  found  suitable  and  supplied  from  the  De- 
partment of  Dakota,  150  entirely  new.  wagons  were  furnished  from 
Philadelphia.  To  complete  the  trains  of  the  expedition  there  were 
purchased  1,058  mules,  including  36  ambulance,  12  artillery,  and  IG 
saddle  mules.  Such  new  harness  and  otheir  articles  as  were  necessary 
to  thoroughly  equip  the  trains  were  also  purchased. 

EXPLORING  EXPEDITIONS. 

By  direction  of  the  Secretary  of  War  the  surveying  expedition  west 
of  the  one  hundredth  meridian,  under  command  of  Lieut.  George  M. 
Wheeler,  of  the  Engineer  Corps,  has,  during  the  past  fiscal  year,  been 
supplied  with  forage,  animals,  wagons,  &c.,  for  transportation  of  escort 
and  its  supplies,  and  various  miscellaneous  stores. 

Sale  was  authorized  to  civilian  employes,  at  cost  price  to  Government, 
of  such  quartermaster's  stores  as  they  required. 

Sales  of  partially  unserviceable  animals  and  quartermaster's  stores 
were  also,  by  approval  of  the  Secretary  of  War,  made  to  Prof.  F.  V. 
Hayden,  United  States  geologist,  for  the  continuation  of  his  geological 
and  geographical  explorations  in  Colorado  Territory. 

Every  facility  consistent  with  laws  and  orders  has,  by  authority  of 
the  War  Department,  been  afforde<l  by  this  Department  to  the  expedi- 
tion under  direction  of  Mr.  Archibald  Campbell,  American  commissiooer 
for  the  survey  of  the  northwestern  boundary. 
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IRON-HUB  WHEELS. 

The  attention  of  this  Office  having  been  directed  to  the  early  decay 
of  the  Army  wagons  in  the  dry  climates  of  Arizona  and  New  Mexico, 
principally  awing  to  the  shrinkage  of  timbers,  the  Quartermaster-Gen- 
eral, after  correspondence  with  the  officers  of  the  Military  Division  of 
the  Pacific,  ordered  the  parts  of  100  wagons  to  be  gotten  out  in  the 
roagh  at  Philadelphia,  and  shipped  to  Arizona;  these  to  be  accom- 
panied by  iron  hnbs  for  the  wheels. 

In  the  early  part  of  this  year  instructions  were  issued  for  shipment  to 
Texas,  New  Mexico,  Dakota,  and  Arizona  of  sample  sets  of  certain 
patents  of  metal-hub  wheels  adopted  in  general  mercantile  use. 

It  was  directed  that  the  comparative  merits  of  these  wheels  be  tested 
by  the  use  of  one  front  and  one  hind  patent  hub  wheel  upon  one  side  of 
the  same  wagou,  with  one  front  and  one  hind  wheel  of  the  regulation 
pattern  on  the  other  side ;  the  results  to  be  carefully  noted  and  reported 
to  this  Office.    No  reports  have  yet  been  received. 

HOESESHOES  AND  SHOEING  MATERIAL,  SMITHS'  AND  SADDLERS'  TOOLS. 

By  General  Orders  No.  2,  War  Department,  Adjutant-General's  Office, 
January  2,  1873,  the  saddlers'  tools  and  materials,  the  smiths'  tools  and 
materials,  the  tool-bags,  and  the  mountain-howitzer  forges,  with  their 
tools  and  materials,  prescribed  by  General  Orders  No.  60,  War  Depart- 
ment, Adjutan^General's  Office,  June  29,  1872,  for  use  of  the  cavalry 
service,  were  directed  to  be  supplied  by  the  Ordnance  Department. 
Pursuant  to  this  order  the  transfer  of  large  quantities  of  these  stores 
bas  been  made  to  the  Ordnance  Department. 

THE  EPIZOOTIC. 

I 

Daring  the  fall  of  1872,  and  extending  into  the  spring  of  1873,  a 
horse  epidemjc,  commonly  called  the  epizootic  catarrh,  swept  over  the 
country,  causing  great  destruction  of  animals. 

The  officers  of  this  department  adopted  snch  remedies  as  their  judg- 
ment and  experience  suggested,  with,  in  general,  the  most  successful 
results. 

The  chief  quartermaster  Department  of  the  East  published,  in  a  cir- 
«Tilar  dated  October  28, 1872,  a  method  for  the  treatment  of  the  disease, 
with  certain  prescriptions  for  the  cure  of  severe  cases.  Reports  show 
that  in  many  cases  throughout  the  various  military  departments  the 
disease  yielded  to  this  treatment. 

In  the  month  of  January,  1873,  the  Secretary  of  War  communicated 
the  following  simple  preventive  and  remedy  for  the  disease,  which  was 
made  known  at  once  to  all  officers  of  this  department,  with  directions 
lor  its  communication  to  all  officers  serving  under  their  direction,  hav- 
ing charge  of  public  animals :  "  One  teaspoonful  chlorate  of  potash, 
twice  a  day  to  four  horses ;  put  in  a  pail  of  water,  and  let  each  horse 
firink  its  proportion."  The  losses  of  public  animals  by  this  disease,  so 
ur  as  re[K)rted  to  this  Office,  were  very  light.  Much  inconvenience  was, 
however,  occasioned  to  the  transportation  and  cavalry  service  during 
the  prevalence  of  the  disease. 

CAVALRY  REMOUNTS. 

In  addition  to  the  horses  purchased  as  needed  from  time  to  time,  a 
si)ecial  remount  of  the  several  regiments  of  cavalry  was  authorized  to 
he  made  early  this  spring.    For  this  purpose  purchase  was  authorized 
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of  1,200  horses,  to  be  apportioned  among  the  regiments  as  follows : 
First  Cavalry,  none;  Second  Cavalry,  176;  Third  Cavalry,  none; 
Fourth  Cavalry,  175 ;  Fifth  Cavalry,  150 ;  Sixth  Cavalry,  100 ;  "^Seventli 
Cavalry,  150;  Eighth  Cavalry,  150;  Ninth  Cavalry,  150:  Tenth  Cav- 
airy,  150. 

The  animals  for  the  Second,  Sixth,  Seventh,  and  Tenth  Regiments 
were  ordered  purchased  in  Missouri,  Iowa,  an<l  adjoining  States ;  those 
for  the  Fifth  Regiment  in  California;  those  for  the  Fourth  R4?ginieTit  in 
Texas;  those  for  the  Eighth  Regiment  in  Leavenworth  and  vicinity  and 
Colorado  Territory  ;  and  those  for  the  Kinth  Regiment  at  points  to  be 
designated  by  the  commanding  general,  Department  of  Texas. 

The  purchases  were  ordered  made  by  boards  of  officers,  constituted 
by  the  department  commanders.  Each  board  was  to  have  upon  it  a 
quartermaster  and  one  or  two  officers  of  the  regiment  for  which  the 
horses  were  required ;  the  boards  to  move  from  place  to  place,  and 
after  proper  advertisement  by  jwsters,  making  known  the  days  on 
which  they  would  be  at  certain  places,  to  purchase,  not  from  "  middle- 
men," but  from  "  farmers  and  stock-raisers,'^  the  best  horses  presented 
in  lots  from  one  upward. 

APPROPRIATION  FOR  REGULAR   SUPPLIES. 

The  regular  appropriation  under  this  heading  was $4, 000, 000  00 

The  deficiency  appropriation 310,000  00 

Total 4,310,(H)0  00 

Information  as  to  remittances  made,  and  their  classification,  will  be 
found  in  the  annual  report  of  the  finance  branch  of  this  Office. 

At  the  close  of  the  fiscal  year  there  remained  in  the  Treasury  but 
$1,686.56  to  the  credit  of  the  appropriation.  This  balance,  as  also  the 
funds  then  in  hands  of  officers,  will  not  be  sufficient  to  meet  the  indebted- 
ness of  the  year,  and  a  deficiency  appropriation  will  be  nfecessary. 

BAERACKS  AND  QUARTERS. 

MILITARY  BUILDINGS. 

During  the  year  the  construction  of  one  hundred  and  twenty  new 
buildings  has  been  authorized.  They  include  barracks,  officers'  quarters, 
stables,  store-houses,  guard-houses,  &c.  They  are  at  military  posts  in 
the  States  of  California,  Jjouisiana,  Florida,  Michigan,  South  Carolina, 
Tennessee, Texas,  Kansas,  New  York,  Maryland,  North  Carolina,  Oregon, 
Nevada,  Kentucky,  Georgia,  Nebraska,  Pennsylvania,  Minnesota,  Maine, 
Iowa,  Connecticut,  Virginia,  and  in  Territories  of  Dakota,  New  Mexico, 
Montana,  Washington,  Arizona,  Utah,  Colorado,  Indian  Territory,  and 
District  of  Columbia.    Their  estimated  cost  was  $246,644.87. 

WHARVES. 

Authority  has  been  given  for  the  construction  and  repair  of  wharves 
to  the  amount  of  $18,111.32. 

REPAIRS. 

Upon  special  estimates  submitted  to  the  Secretary  of  War,  authority 
has  been  given  to  make  repairs,  alterations,  &c.,  of  public  buildings, 
and  for  construction  and  repairs  of  cisterns,  &c.,  at  the  various  militarv 
posts  to  the  amount  of  $228,796.49. 
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NEW  POSTS. 

Two  new  posts  have  been  authorized  during  the  year  in  Arizona — one 
•M  or  near  Tucson,  and  one  near  the  mouth  of  the  San  Carlos  River. 
Tliese  posts  rfte  for  four  companies  each. 

The  estimated  coat  of  these  posts,  as  originally  reported,  was  $53,000 
for  the  former,  and  $54,609  for  the  latter;  **  $35,000  is  the  extreme  sum 
which  the  Secretary  of  War  authorizes  to  be  expended  for  both.  Labor 
of  troops  to  be  employed  when  possible."  The  former  post  is  reported 
as  being  on  the  Eillito,  about  seven  miles  from  Tucson,  and  is  known  as 
'•Camp  Lowell.^ 

The  hutting  of  one  company  of  infantry  at  Otter  Crossing,  Northern 
Pacific  Railroad,  having  been  determined  by  the  department  commander 
as  ueceswiry  and  urgent,  he  directed  the  expenditure  of  $2,075  for  the 
work;  the  season  being  advanced,  would  not  admit  of  first  submitting 
the  Kubject  to  the  War  Department. 

The  division  commander  on  investigation,  considering  the  work  "  very 
mcessary,"  directed  that  it  be  continued.  Action  and'expenditure  ap- 
proved by  the  Secretary  of  War  in  October  last,  and  funds  remitted. 

Sheltering  for  officers  and  men  at  James  River  Crossing,  Northern  Pa- 
cific Kailroad,  subsequently  known  as  Fort  Cross,  and  more  recently  as 
Fort  Seward,  was  authorized  in  letter  of  division  to  department  com- 
mander July  8,  1872.  Kemittance  of  $30,000  for  this  work  was  author- 
ised by  the  Secretary  of  War,  The  construction  of  a  provisiouary  hos- 
pital has  since  been  authorized. 

The  division  commander  also,  in  a  letter  of  July  10,  1872,  to  the  de- 
partment commander,  authorized  ex[)enditure  of  $20,000  for  shelter  of 
in<*n  and  officers  at  Tuleroaa,  !N.  Mex. ;  and  the  Secretary  of  War 
bas  since  authorized  remittance  of  the  funds. 

Reference  was  made  in  last  annual  report  to  the  construction  of  posts 
:it  the  Northern  Pacific  Kailroad  crossing  of  the  Missouri  River  and  at 
liiaver  City,  Ctah.  During  the  past  fiscal  year  these  posts  have  been 
l»;mially  coustracted.  That  at  Northern  Pacific  Railroad  crossing  of  the 
Missouri  is  known  as  Fort  Abraham  Lincoln. 

^^ftipHulatian  of  the  expenditures  specially  authorized  for  construction  of 
w  buildings  at  established  posts  ;  construction  and  repair  of  cisterns^ 
^mllaneous  repairs  to  buildings^  construction  of  new  posts  and  hutting- 
troops^  and  h6w  distributed. 

iM^artoeDt  of  California $48,640  96. 

iM-wtment  of  Texas 44,143  It) 

I'lmrtmentof  the  East ,...  75,207  27 

I'-iartment  of  the  South 15,810  79 

{»  uartment  of  the  Platte 51,012  51 

Nparunentof  the  Gulf 42,360  66 

jM-artmentof  the  Columbia 9,490  00 

M'MtineDt  of  Arizona 62,707  30 

» J^wttnentof  theMiflfiouri..  ..f. 151,795  04 

i/pArtiaeni  of  Dakota 78,120  96 

^'Tartment  of  the  Lakes 839  00 

Total ^ 580,127  66 

^  W  tbis  sum,  constrnctions,  repairs,  &c.,  to  the  amount  of  $122, 060, 
^l^ougb  approved  by  the  War  Department  during  the  fiscal  year,  were 
rjf»t  to  be  commenced,  nor  any  expenditures  incurred  therefor,  until 
altiT  July  1^1873,  when  the  new  appropriation  became  available. 
^  Secretary  of  War,  on  January  14,  1873,  in  a  communication  to 
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the  House  of  Representatives,  recommended  an  appropriation  of  $100,000 
by  Congress  for  rebuilding  the  post  of  Fort  Griffin,  Texas,  in  a  manner 
suitable  for  the  accommodation  of  six  companies.  No  appropriation 
was  made  by  Congress. 

HOSPITAL  BUILDINGS. 

During  the  fiscal  year,  construction,  repairs  to,  and  alterations  of 
military  hospital  buildings  throughout  the  country  have  been  author- 
ized by  the  Secretary  of  War  at  a  cost  of  $77,754.70 ;  work  to  the 
amount  of  $10,916.75,  though  approved  during  the  year,  and  included 
in  the  $17,754.70,  was  not  to  be  commenced,  nor  any  expenditure  incur- 
red, until  the  beginning  of  the  new  year. 

The  following  list  gives  the  locality  of  the  hospitals  and  amount  of 
expenditure  authorized  at  each : 

Fort  Abercrombie,  Dak.,  $82.24 ;  Angel  Island,  Cal.,  $190 ;  Fort  Bar- 
rancas,  Fla.,  $1,163;  Fort  Brady,  Mich.,  $350;  Baton  Rouge,  La., 
$4,689.50;  Beale's  Springs,  Ariz.,  $4,500;  Camp  Bidwell,  Cal.,  $400; 
Camp  Baker,  Cal.,  $306.30;  Fort  Boise,  Idaho,  $843.83;  Fort  Concho, 
Tex.,  $1,800 ;  Cheyenne  Agency,  Dak.,  $500 ;  Fort  Duncan,  Tex.,  $2,500 ; 
Fort  Ellis,  Mont.,  $300;  FortFoote,  Md.,  $215.17;  Fort  Gratiot,  Mich., 
$701.85;  Fort  Gibson,  Ind.  T.,  $136.80;  Fort  Hamilton,  New  York  Har- 
bor, $580 ;  Fort  Hays,  Kans.,  $2,000 ;  Ja<;kson,  Miss.,  $550  ;  Jackson 
Barracks,  La.,  $1,157.50;  Key  West,  Fla.,  $4,490.10;  Lower  Brule 
Agency,  Dak.,  $420;  Little  Rock,  Ark.,  $1,192.40;  FortLarned,  Kans., 
$189.14;  Fort  Leavenworth,  Kans.,  $580;  Fort  Laramie,  Wyo.,  $8,0(H); 
Fort  Lyon,  Colo.,  $150 ;  Fort  McHenry,  Md.,  $250 ;  Fort  Mackinac,  Mich., 
$30;  Camp  Mojave,  Ariz.,  $4,000 ;  McPherson  Barracks,  Ga.,  $200; 
Fort  Monroe,  Va.,  $250 ;  Fort  Mcintosh,  Tex.,  $198.50 ;  Fort  Niagara, 
N.  Y.,  $150  ;  Newport  Barracks,  Ky.,  $7,000 ;  Omaha  Barracks,  Neb., 
$205.37;  Fort  Porter,  N.  Y.,  $481 ;  Presidio,  Cal.,  $1,226.75;  Fort  D.  A. 
Russell,  Wyo.,  $600  ;  Fort  Ripley,  Minn.,  $1,000;  Fort  Rilev,  Kans., 
$134;  Camp  Supply,  Ind.  T.,  $4,824;  Fort  Snelling,  Minn.r  $550.50  i 
Fort  Sullivan,  Me.,  $246;  Savannah,  Ga.,  $1,870;  Fort  Sullv,  Dak., 
$748 ;  Fort  Seward,  Dak.,  $4,000 ;  Fort  Selden,  N.  Mex.,  $200 ;  Fort 
Shaw,  Mont,  $350 ;  Fort  Sanders,  Wyo.,  $350 ;  Thomas's  Barracks. 
Ala.,  $500;  Fort  Union,  N.  Mex.,  $1,370.09;  Fort  Wadsworth,  New 
York  Harbor,  $146;  Fort  Win  gate,  N.  Mex.,  $3,818.16;  Fort  Wayne, 
Mich.,  $1,793.50;  Fort  Wood,  New  York  Harbor,  $75;  Yerba  Buena 
Island,  Cal.,  $1,200;  Yuma  Fort,  Cal.,  $2,000. 

The  appropriation  for  construction  and  repair  of  hospitals  was  $100,000. 

At  the  close  of  the  fiscal  j^ear  there  remained  in  the  Treasury  to  the 
credit  ot  appropriation  for  hospitals  for  lS72-'73,  $15,473.49. 

DEPOT  BUILDINGS  AT  SAN  ANTONIO,  TEX. 

In  the  act  making  appropriations  for  Sundry  civil  expenses  of  the 
Government  for  the  fiscal  year  ending  June  30, 1874,  and  for  other  pur- 
poses, approved  March  3,  1873,  provision  is  made  for  the  construction 
at  this  station  of  depot  buildings,  including  shops,  oflSces,  and  commis- 
sary and  quartermaster's  store-room,  and  appropriates  $100,000  there- 
for. The  Secretary  of  War,  on  March  24,  1873,  directed  the  Quarter- 
master-General to  *'  allow  no  action  to  be  tiiken  by  any  officer  of  the 
Quartermaster's  Department  looking  to  the  erection  of  these  depot 
buildings  until  further  instructions.-'  A  copy  of  this  order  was  com- 
municated to  the  Department  Quartermaster. 
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BUILDINGS,  ETC.,  SOLD. 

The  sale  of  ninety  buildings  of  various  dimensions,  together  with 
fences,  remnants  of  old  iron  bridges,  &c.,  located  at  different  places 
throughont  the  country,  has  been  authorized. 

BUILDINGS  TRANSFERRED. 

Seven  buildings  at  Clark's  Point,  Mass.,  and  thirteen  at  Fort  Wash- 
iogtoQ,  Md.,  heretofore  in  charge  of  the  Quartermaster's  Department, 
bave,  by  direction  of  the  Secretary  of  War,  been  transferred  to  the 
custody  of  the  Engineer  Department. 

The  property  known  as  the  '^  State  arsenal,"  at  Savannah,  Ga.,  held 
by  the  United  States  Government  since  the  occupation  of  that  city  by 
the  ai-my  of  General  Sherman,  has,  by  direction  of  the  War  Depart- 
meut,  been  restored  to  that  State. 

LAND  TO  BE  SURRENDERED,   SOLD,  ETC. 

On  October  31,  1863,  February  12,  1864,  and  February  28,  1865,  cer. 

tain  lands  were  conveyed  by  deed  to  the  United  States,  in  Wilmington  ^ 

Los  Angelos  County,  bal.,  in  consideration  of  $1. 
A  large  number  of  buildings  were  erected  thereon  by  the  United 

States  during  the  war,  known  as  Drum  Barracks  and  Wilmington 

Depot. 
The  United   States  not  actually  requiring  the  further  use  of  the 

premises,  Congress,  under  act  approved  February  25, 1873,  directed  the 

Secretary  of   War  to  reconvey  said  grounds  to  the  original  parties, 
'4fter  the  removal  or  sale  of  the  buildings,  "  as  shall  be  most  for  the  in- 
terests of  the  United  States."    Orders  for  the  sale  of  the  buildings 
iiave  been  issued. 
In  1871,  certain  persons  conveyed  to  the  United  States  by  a  deed, 

[pronounced  valid  by  the  Department  of  Justice,)  certain  lands  in 
Omaha,  Neb.,  in  consideration  of  the  payment  of  810. 

It  was  at  that  time  contemplated  to  construct  permanent  quarters 
and  ofiBce^  for  department  headquarters.  Legislation  since  has  pre- 
vented the  construction  of  the  buildings,  and  it  has  also  been  decided 
that  the  site  is  not  a  convenient  one. 

The  parties  who  deeded  the  laud  have  made  application  to  have  it 
restored  to  them,  and  reconveyance  has  been  recommended  by  the 
Lieutenant-General  of  the  Army  and  this  office.  The  subject  is  await- 
ing the  final  decision  of  the  Secretary  of  War. 

On  July  25, 1828,  and  January  13,  1829,  the  United  States  purchased 
of  Joseph  and  Elmira  Houlton  certain  lands  at  Houlton,  county  of 
Washington,  State  of  Maine,  for  $639.21.  The  United  States  having 
no  further  use  of  the  eighteen  buildings  which  had  been  subsequently 
erected  thereon,  the  Secretary  of  War  directed  that  they  be  sold  at 
public  auction.  The  sale  was  made  July  12,  1871,  and  $345.25  realized 
therefrom. 

By  act  of  Congress  approved  March  14,  1872,  the  Secretary  of  War 
vaH  authorized  to  sell  and  convey  this  land,  if  in  his  opinion  it  should 
lie  for  the  interests  of  the  Government  to  sell  the  same,  rcvserving  to 
the  county  of  Aroostook  so  much  thereof  as  was  found  to  be  necessary- 
for  the  monuments  therein  erected,  by  the  consent  of  the  War  Depart- 
ment, to  establish  a  meridian  line,  which  shall  be  granted  to  said  county, 
j»rovided  that  the  land  so  granted  shall  not  exceed  in  value  the  sum  of 
A.'i<K).  By  direction  of  the  War  Department  the  division  quartermaster 
was  instructed  to  advertise  and  sell  so  much  of  this  land  as  was  con- 
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templated  by  the  act  of  Congress,  and  to  take  proper  steps  with  a  view- 
to  the  transfer  of  the  remainder  to  the  county  of  Aroostook.  The  site 
contemplated  to  bo  sold,  containing  24  acres  74J  rods,  was  duly  adver- 
tised by  posters,  May  19,  1873,  and  on  June  19,  1873,  was  sold  for 
$350  to  Silas  T.  Plummer  and  Lewis  B.  Johnson. 

The  value  of  the  land  reserved  from  sale  being  greatly  within  the 
limit  prescribed  by  the  act  of  Congress,  a  deed  conveying  the  land  to 
the  inhabitants  of  Aroostook  County  is  now  before  the  Wai'  Depart- 
ment for  proper  action. 

The  Quartermaster-General,  in  his  last  annual  report,  represented  to 
the  War  Department  the  unfortunate  condition  of  the  tenure  of  the 
military  posts  on  the  frontier  in  Texas,  and  recommended  that  the  at- 
Unition  of  Congress  be  called  to  this  subject,  and  that  the  Secretary  of 
War  be  clothed  with  authority  to  purchase  the  sites  of  such  military 
posts  as  are  already,  or  as  may  be  within  a  few  years,  established  in 
Texas,  at  prices  which  he  may  determine  to  be  just  and  reasonable, 
considering  the  value  of  the  land  before  its  occupation  by  the  United 
States. 

Congress,  by  act  approved  March  3, 1873,  authorized  the  Secretary  of 
War  to  purchase,  at  a  fair  price,  (to  be  determined  by  a  board  of  three 
officers  to  be  appointed  by  him,  whose  report  shall  be  subject  to  the  ap- 
proval or  rejection  of  the  President,  and  the  confirmation  thereof  by 
Congress,)  such  lands  in  the  State  of  Texas  as  may  be  necessary  for  tbV 
use  of  the  United  States  for  torts  and  military  posts.  (For  full  text  of 
act  see  17th  Statutes,  page  614.) 

^  Since  the  close  of  the  fiscal  year  a  board  of  officers,  as  directed  by  the 
act,  has  been  appointed  by  the  Secretary  of  War,  and  copies  of  all 
papers  in  possession  of  this  office,  containing  useful  information  relative 
to  the  sites  occupied,  have  been  furnished  to  be  laid  before  the  board. 

ARTESIAN  WELLS. 

The  sinking  of  the  artesian  well  at  Madison  Barracks,  X.  Y.,  under 
authority  given  in  October,  1870,  has,  from  recent  reports,  proved  a  suc- 
cess. It  affords  an  unfailing  supply  of  good  water,  winter  and  summer. 
Its  cost  was  ft550,  depth  99  feet.  The  sinking  of  two  more  of  same 
depth,  at  a  cost  of  $1,100,  has  been  authorized. 

Congress,  on  June  8,  1872,  authorized  the  Secretary  of  War  to  ex- 
pend the  suoi  of  $10,000,  or  so  much  thereof  as  may  be  necessarj',  for 
the  purpose  of  sinking  an  artesian  well  on  the  Fort  D.  A.  Kussell  mili- 
tary reservation,  in  the  Territory  of  Wyoming. 

The  Secretary  of  War  having  directed,  in  August  last,  that  steps  be 
taken  at  once  for  the  sinking  of  the  well,  and  authorized  the  remittance 
of  funds,  the  requisite  instructions  were  accordingly  issued  to  the  divis- 
ion quartermaster.  After  boring  through  gravel,  sand,  clay,  soap^ 
stone,  boulders  and  rock  to  the  depth  of  410  feet,  (76  feet  having  caved 
in,)  and  alter  expending  $8,195.38  thereon  without  any  promise  of  suc- 
cess, work  was  abandoned.  With  the  remainder  of  the  money  a  "second 
well  was  commenced  and  had  been  sunk  (up  to  May  2, 1873)  to  the 
depth  of  275  feet.  To  continue  the  work  the  Secretary  of  War  author- 
ized a  remittance  of  an  additional  $3,000. 

POST  OEMETEBIES. 

Authority  has  been  granted  by  the  Secretary  of  War,  and  instractioiiis; 
given  by  this  office  during  the  fiscal  year,  for  erection  of  he^d-boards  at 
the  post  cemetery  at  Fort  Duncan,  Tex. ;  board-fence  for  post  ceuie- 
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tery  at  Fort  Winnebago,  Wis.,  and  completion  of  the  adobe  wall  inclos- 
ing post  cemetery  at  Fort  Bliss,  Tex. 

In  Angast  last  the  JSecretary  of  War  directed  the  Quartermaster- 
General  to  make  arrangements  for  the  removal  of  the  remains  of  such 
soldiers  and  their  families  as  were  buried  in  the  cemeteries  at  the  aban- 
doned posts  of  Fort  Arbuckle  and  Washita,  to  the  national  cemetery  at 
Fort'  Gibson,  Ind.  T.  Instructions  were  accordingly  issued  to  the  divis- 
ion quartermaster. 

From  the  report  received  it  appears  there  were  one  hundred  and 
thirty-one  graves  at  these  posts  and  in  their  neighborhood.  All  of  the 
graves  were  represented  asj)eing  in  bad  condition,  very  few  having  any 
marks  or  stakes. 

A  contract  was  made  in  October  last  with  the  lowest  responsible 
bidder  to  perform  the  work  of  disinterring,  removing,  and  re-interring 
the  bodies  at  the  rate  of  $9.40  for  each  body,  whole  job  to  be  completed 
by  November  25,  1872. 

In  March,  1872,  the  War  Department  authorized  construction  of  stone 
vails  around  the  post  cemeteries  at  Fort  Kearney,  Nebr.,  and  Fort 
Sedgwick,  Colo.,  but  it  afterward  appearing  that  the  cost  thereof  would 
he  some  $30,000,  it  was  deemed  more  advisable  to  remove  the  remains 
of  deceased  soldiers  and  their  families  therein  interred  to  some  more 
permanent  post,  and  the  Secretary  Of  War  directed  their  removal,  and 
rt^interment  at  the  cemetery  at  Fort  McPherson,  Nebr.,  distant  about 
one  hnndred  miles.  The  estimated  cost  of  the  work  was  $3,000,  trans- 
portation being  furnished  by  the  United  States. 

The  data  on  file  in  this  office  as  to  location  of  post  cemeteries  through- 
oat  the  country,  number  of  graves,  names  of  deceased  soldiers  and 
others  therein  interred,  &c.,  being  of  a  very  incomplete  character,  chief 
quartermiisters  have  been  requested  during  the  year  to  supply  the  re- 
qnired  information. 

Reports  covering  one  hundred  and  thirteen  such  cemeteries  have  thus 
tar  been  received,  and  when  all  others  have  been  heard  from  it  is  con- 
templated to  have  this  important  information  recorded  in  a  proper  book 
of  record  for  reference,  &c. 

POSTS    ABANDONED. 

During  the  year  the  War  Department  authorized  the  abandonment  of 
the  posts  of  Taylor  Barracks,  Ky.,  old  camps  Grant,  Lowell,  and  Crit- 
tenden, Ariz.,  Fort  Phcenix,  Mass.,  and  Fort  McRae,  N.  Mex. 

FIBES. 

Seven  fires  have  been  reported  during  the  fiscal  year. 

The  barracks  at  Fort  Phcenix,  near  New  Bedford,  Mass.,  were  de- 
rtro.ved  on  August  27,  1872. 

Two  mills  at  Fort  Buford,  Dak.,  were  destroyed  November  5,  1872. 

One  set  of  company  quarters,  100  feet  by  15  feet,  with  kitchens,  20 
feet  by  16  feet,  at  Fort  Saint  Philip,  La,,  were  destroyed  November  15, 
1H72. 

One  set  of  officera'  quarters  at  Fort  Stockton,  Tex.,  were  destroyed, 
toother  with  a  few  articles  of  quartermaster's  stores,  on  November  17, 
1872. 

A  fire  occurred  in  one  of  the  two-story  brick  barracks,  182  feet  by  34 
feet  by  30  feet,  at  Baton  Rouge,  La.,  November  18,  1872,  destroying  all 
the  wood- work,  &c.    liepair  of  this  building  has  since  been  authorized. 


Digitized  by  VjOOQ IC 


184  REPORT  OF  THE  SECRETARY  OF  WAR. 

On  January  28, 1873,  a  fire  occurred  at  the  Saint  Louis  arsenal-depot, 
Mo.,  which  completely  destroyed  the  commissary,  and  quartermaster's 
store-house,  together  with  property  belonging  to  the  Quartermaster's 
Department  therein  stored. 

The  commanding  officer's  quarters  at  Camp  Halleck,  Nebr.,  were 
destroyed  by  fire  June  23,  1873.  The  adjoining  quarters  were  badly 
damaged  from  the  intense  heat. 

RESERVATIONS. 

Seven  reservations  have  been  declared  by  the  President  during  the 
year,  viz:  Fort  Whipple,  Va.,  July  26,  1872;  Camp  Harney,  Oreg., 
December  2,  1872 ;  Sibley  Island,  Dak.,  February  11,  1873 ;  Fort  Abra- 
ham Lincoln,  Dak.,  February  11,  1873;  Fort  Bois^,  Idaho,  April  9, 
1873  ;  Beaver  City,  Utah,  May  12, 1873 ;  certain  timber-lands  in  Arizona 
Territory,  June  20, 1873. 

PUBLICATIONS. 

In  1872  the  Secretary  of  War  authorized  the  publication,  for  informa- 
tion of  officers  of  the  Army,  of  "  Outline-descriptions  of  United  States 
military  posts  and  stations,"  compiled  from  information  furnished  by 
division  commanders  and  quartermasters.  The  work  gives,  in  a  succinct 
form,  location  of  posts;  number,  description,  and  condition  of  buildings ; 
nearest  supply-depot ;  resources ;  communications ;  description  of  coun- 
try, &c.  The  information  therein  contained  is  valuable  to  officers  and  to 
this  office.  Military  bureau  officers,  department  and  division  command- 
ers, regular  quartermasters,  and  each  arsenal  and  garrisoned  post  have 
been  provided  with  a  copy  thereof. 

The  Secretary  of  War,  on  recommendation  of  this  office,  authorized 
to  be  published,  for  the  information  of  officers  on  duty  in  the  Quarter- 
master's Department, certain  extracts  from  Creecy'sEncyclopediaof  Civil 
Engineering,  relative  to  the  durability  of  Pise  walls,  and  the  mode  of 
building  in  Pis6,  together  with  the  descriptive  notes  on  the  manner  of 
constructing  concrete  walls,  furnished  by  the  acting  assistant  quarter- 
master at  Sidney  Barracks,  Nebr.,  where  a  building  for  laundreSsSes' 
quarters  was  constructed,  last  summer,  of  this  material.  On  personal 
inspection  by  the  Lieutenant-General  of  the  Army,  this  mode  of  con- 
struction was  strongly  recommended  by  that  officer  for  barracks  and 
quarters  west  of  the  Missouri  River.  It  is  believed  one  or  the  other  of 
these  methods  of  building  is  applicable  at  nearly  every  military  post  or 
station  on  the  frontier,  and  that  either  is  cheaper  than  adobes.  A  copy 
of  these  extracts  has  been  furnished  to  all  officers  of  this  Department. 

APPROPRIATION  FOR  BARRACKS  AND  QUARTERS. 

Tho  amonnt  of  the  regular  appropriation  for  barracks  and  quarters  was  $1, 250, 000  m) 
For  amount  of  the  deficiency  appropriation *JOU,  QUO  OM 


Total 1,500,000  00 

Information  as  to  remittances  made  and  their  classification  will  be 
found  in  annual  report  of  the  finance  branch  of  this  oflice. 

At  the  close  of  the  fiscal  year  $31,488.93  of  the  appropriation  for  bar- 
racks and  quarters  remained  undrawn  at  the  Treasury.  This  balanci*, 
as  also  funds  then  in  hands  of  officers,  will  be  absorbed  in  payment  of 
outstanding  indebtedness  for  materials,  rents,  hire  of  mechanics,  &r., 
&c.,  and,  in  addition,  a  deficiency  appropriation  will  probably  be  neces- 
sary to  meet  the  expenses  of  the  year. 
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CLAIMS. 


The  following  statements  exhibit  the  number  of  transportation  claims 
and  accounts,  and  claims  under  act  of  July  4,  1864,  and  miscellaneous 
claims  on  hand,  July  1,  1872,  received  and  acted  upon  during  the  year, 
and  remaining  on  hand  June  30,  1873  : 

Siattmait  ofacoonnts  and  claims  in  the  transportation  divisianj  Quartermaster -GeneraVs  Office, 
far  the  fiscal  year  ending  June  30,  1873. 


No. 

Valae. 

No. 

Valae. 

XumW  of  accoanU  and  clalnm  on  hand  July  1, 1872 

y  saber  of  Sfccotrnta  recei  veil  daring  the  fiscal  year 

Xomber  of  claimft  received  daring  tne  fiscal  year 

156 
624 

458 

1277, 644  45 

1, 299, 290  39 

387,  331  69 

1,238 
1,026 

Tfttfl  anmlwr  of  aooonnts  and  claims  on  hand  and  received 

$1, 964, 266  53 

NumbtT  of  acGounto  referred  for  settlement  daring  fiscal 
j«r 

........ 

571 

373 
9 
65 

8 

P14, 622  56 

214, 305  06 

512  89 

318.  429  55 

3, 002  75 

Nomberof  claims  referred  for  settlement  daring  fiscal 
year 

XaralwT  nf  flaima  trsiinfi^rrfM]  to  other  hranches     

VaiBber  of  claimA  reiected  darinir  the  fiscal  vear  

Total  nmnber  of  aocoonts  and  claims  referred,  rtgected, 
Mi  sonpended      

1, 350, 872  81 

Snmi»T  of  sccoonts  awaiting  action  Jaly  1,  1873 

KsBihrrof  claims  awaiting  action  tTnlv  1    1873    ,.   ..^.t- 

68 
144 

471, 198  80 
142, 194  92 

Total onmher  and  amount  ....... .,.,-r-r  ..r.,, r, 

212 

613, 393  72 

212 

613, 393  72 

•^tmetii  of  claims  under  act  of  July  4, 1864,  chapter  240,  in  the  Quartermaster-GeneraVs 
Office,  for  the  fiscal  year  ending  June  30,  1873. 


No.         Amoant. 

No. 

Amoant. 

«tl  OT  had  receiTed  no  decisive  action- 

10, 351    £6  857  006  5& 

13,314 
967 

Hec€iT«(i  daring  the  year 

1.963 

2,024,725  16 

Toftal  onml^T  on  hand  and  n»«*»Jv«Ml  

$8,  881,  731  72 

DwiBTe  action  Uken  daring  the  year : 
Appitttnl  ..  .                   

642 

296, 775  90 
318,  436  52 
443, 689  75 

Bmoctions  on  claims  annroved 

E-jecKd :.. 

325 

Total  npon  which  final  action  hiuf  be^n  tA^^en    .  -  r 

1, 058, 902  17 

fi^^iainilimn  liAnH  .TnnA  30   lfl73 

11,  347 

7,822,829  55 

^abtmentof  miscell€tneous  claims  in  the  Quartermaster-GeneraVs  Office  for  the  fiscal  year  ending 

June  30, 1873. 


No. 

Amount. 

No. 

Amoant. 

<»n  hand  July  1. 1872,  which  had  previously  been  suspend- 
♦■d  or  had  nvptred  no  decisive  action • 

14,485  ftr.V»^791  93 

17,860 

ttctHrni  dorinir  the  vcsar 

3,375 

-    785,  480  63 

$8, 344, 272  56 

I^islve  action  taken  during  the  year : 
Apwored 

3,281 

654,389  15 
38,  462  72 
176, 299  82 

i^^urticms on  claims  annroved      ..  .  .  .     ...   .......... 

"t^ytttsd         .                

553 

T-Ad  nmn  which  Anal  action  has  been  taken  ..   t^. 

1 

3,814 

869. 151  69 

k^mtininf  «n  ]|«nd  Jnne  30.  HW3 

14,046 

7,  475, 120  87 

ycrTZ.~Tbe  examination  of  the  cUims  filed  durini;  previous  jtMirs  has  been  continued,  and  all  the 
^asr-a  pre%eot*tl  during  the  year  have  received  preliminary  examination. 
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Tlie  followiug  is  a  statement  of  the  public  funds  in  my  possession 
during  the  fiscal  year : 

On  band  July  1,1872 

Received  from  officers  during  the  year $674,  :Jo5  15 

Received  from  the  Treasury  Department  during  the  year 16*2, 265  39 

Received  from  sales  of  railway  property  and  ower  sources 76, 432  82 

Total  received  during  the  year 913, 0'y.\  % 

Disbursed  during  the  year $70, 166  48 

Transferred  to  other  officers  during  the  year 766, 371  61 

Deposited  to  the  credit  of  the  Treasurer  of  the  United  States  duriog  the 

year 76, 495 '27 

Remaining  on  hand  June  30,  1873 

Total  disbursed,  4fec.,  during  the  year 913, 053  36 

Submitted  herewith  are  certain  abstracts  and  statements,  to  which 
attention  is  invited,  for  information  in  detail  relative  to  the  several  sub- 
jects of  this  report.    They  are  as  follows: 

A. — Statement  of  the  indebtedness  to  the  United  States  of  southeru 
railroad  companies  on  account  of  purchase  of  railway  material  for  the 
fiscal  year. 

B. — Statement  of  all  troops  and  stores  transported  under  direction  ol 
the  Quartermaster's  Department  during  the  fiscal  year. 

G. — Abstract  of  contracts  made  by  officers  of  the  Quartermaster'? 
Department  for  wagon  transportation  during  the  fiscal  year. 

D. — Abstract  of  contracts  made  by  officers  of  the  Quartermaster'? 
Department  for  water  transportation. 

E. — Statement  of  vessels  chartered  and  employed  by  officers  of  th< 
Quartermaster's  Department  during  the  fiscal  year. 

F. — Statement  of  vessels  owned  or  purchased  by  the  Quartermaster 
Department  during  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

M.  I.  LUDINGTON, 

Quartermaster^   U.  S.  A. 

Brig.  Gen.  M.  C.  Meigs, 

Quartermaster- Oeneralj  V.  S.  A. 
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VL — Bqport  of   Capt    A     J.  McOonningle^   asftistant    quartermaster^ 

U.  8.  A. 

War  Department, 
Quartermaster-General's  Office, 
Washington^  D.  C,  September  22, 1873. 

General  :  I  have  the  honor  to  submit  the  following  report  of  the 
operations  of  the  cemeterial  branch  of  this  office  during  the  fiscal  year 
ending  June  30, 1873. 

The  number  of  interments  in  the  national  cemeteries  reported  last 
year,  317,962 ;  the  number  of  bodies  of  Union  soldiers  since  interred  in 
the  cemeteries,  148 ;  number  removed  by  friends,  none ;  remaining  in 
the  cemeteries,  318,110;  the  number  of  known,  170,287;  unknown, 
147,823. 

On  the  5th  of  December,  1872,  the  Secretary  of  War  directed  the  es- 
tablishment of  a  national  cemetery  at  Fort  McPherson,  Nebr.,  and  the 
removal  thereto  of  the  remains  interred  at  Forts  Sedgwick  and  Kear- 
ney. 

By  act  of  Congress  approved  March  3,  1873,  the  American  burial- 
ground  near  the  city  of  Mexico  was  designated  a  national  military  cem 
etery. 

The  appropriation  for  national  cemeteries  for  the  year  ending  June 
30, 1873,  was  $250,000,  of  which  amount  the  sum  of  $527.03  remained 
undrawn  in  the  Treasury  at  the  end  of  the  fiscal  year. 

The  following  work  has  been  done  during  the  year:  Brick  walls  hav 
been  erected  or  are  now  being  erected  around  the  following  cemeteries 
viz :  New  Berne  and  Kaleigh,  N.  C,  Beaufort  and  Florence,  S.  C,  an 
Memphis,  Tenn.;  stone  walls  around  the  following  cemeteries,  viz :  Dai 
ville,  Qlendale,  Seven  Pines,  and  Staunton,  Va.,  Salisbury,  N.  C,  ac 
Forts  Leavenworth  and  Scott,  Kans. 

Superintendents'  lodges  have  been  or  are  now  being  erected  at  t1 
national  cemeteries  at  Danville,  Glendale,  and  Seven  Pines,  Va.,  E 
leigh  and  Wilmington,  N.  C,  Gamp  Nelson,  Logan's  Cross -Boards,  ai 
Lebanon,  Ky.,  Memphis,  Chattanooga,  Fort  Donelson,  and  Knoxvill 
Tenn.,  and  Fort  Smith,  Ark. 

At  the  following  national  cemeteries  permanent  inclosures  are 
quired,  viz :  Andersonville,  Ga.,  Fort  Gibson,  Ind.  T.,  Grafton,  W>  V 
and  Fort  McPherson,  Nebr. 

At  the  following  national  cemeteries  permanent  lodges  are  reqair 
viz :  Grafton,  W.  Va.,  Beverly,  N.  J.,  and  Fort  McPherson,  Nebr. 

During  the  past  fiscal  year  the  grounds  at  all  the  cemeteries  b<' 
been  kept  in  good  order,  and  permanent  improvements,  such  as  dr; 
age,  wells,  cisterns,  and  green-houses  added,  as  the  means  at  comnii 
would  allow. 

A  handsome  arched  gateway,  similar  to  the  one  erected  at  tbe 
lington,  Va.,  national  cemetery,  has  been  built  at  the  Nashville^  Te 
national  cemetery. 

The  Antietam  national  cemetery  has  not  yet  been  transferred  by 
cemetery  association  to  the  United  States. 

Four  civil  engineers  are  employed  by  this  Department,  with  sta.t 
at  Washington,  D.  C,  Raleigh,  N.  C,  Nashville  and  Memphis,  X^ 
whose  duty  it  is  to  inspect  and  report  upon  all  permanent  work:  g 
on  at  the  cemeteries,  mark  the  lines  for  the  waUs,  and  determixic 
sites  for  the  lodges. 

By  an  act  of  Congress  approved  March  3,  1873,  $1,000,000  ^wrer 
propriated  for  the  erection  of  a  head-stone  at  each  grave  in  the  ixsLt 
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military  cemeteries,  to  be  made  of  durable  stone  and  of  sacb  design 
and  weigbt  as  shall  keep  them  in  place  when  set.  The  act  further  pro- 
Tides  "that  the  contract  shall  be  awarded  by  the  Secretary  of  War 
after  sixty  days'  advertisement  in  ten  newspapers  of  general  circulation, 
and  the  Secretary  of  War  shall  first  determine  for  the  various  ceme- 
teries the  size  and  model  for  such  headstones,  and  the  standard  of 
quality  and  color  of  the  stones  to  be  used.-' 

A  copy  of  the  advertisement  inviting  proposals  accompanies  this  re- 
port, together  witii  a  copy  of  the  published  specifications  in  detail,  the 
staudaiS  fixed  by  the  Secretary  of  War.  • 

The  list  which  accompanies  the  latter  is  intended  to  exhibit  only  the 
Domber  of  graves  at  each  cemetery  which  require  head-stones,  and  does 
Dot  include  those  for  which  head-stones  or  monuments  have  already 
been  provided,  nor  the  number  of  unknown  remains  in  the  Salisbury 
cemetery  over  which  one  monument  is  to  be  erected.  Hence  the  dis- 
crepancy between  the  totals  stated  in  that  list  and  the  total  nutnber  of 
interments  as  given  in  this  report. 

By  an  act  approved  March  3,  1873,  the  sum  of  $10,000  was  appropri- 
ate<l  for  a  monument  at  the  Salisbury,  N.  C,  national  cemetery,  wherein 
lie  the  remains  of  12,112  men,  most  of  them  not  identified.  Several  ar- 
tists have  been  invited  to  submit  designs  for  such  a  monument.  Three 
desig^us  have  been  received  thus  far. 

Saperintendents  are  required  at  sixty-six  national  cemeteries.    Seven 
were  appointed  during  the  year,  one  died,  and  one  was  discharged; 
sixty-five  remained  on  duty  at  the  close  of  the  fiscal  year. 
Very  respectfully,  your  obedient  servant, 

A.  J.  McGONNlGLE, 
Captain  and  Assistant  Quartermaster ^  U.  8.  A, 
Brig.  Gen.  M.  G.  Meigs, 

Quartermaster- General^  U.  8.  A. 


Propo9aUfor  Kead-Biones  for  national  military  cemeteries. 

War  Departmknt, 
QuABTBRM aster-Gen ekal'8  Office. 

Washington,  D.  C.,June  27,  1873. 

Proposals  are  iovited  for  furnishing  head-stones  for  the  national  military  cemeteries 
as  prescribed  by  the  law  of  3d  March,  1973,  of  which  the  foUowiug  is  an  extract : 

'*  Provided^  that  the  head-stones  require<l  by  an  act  entitled  ^An  Act  to  establish  and 
protect  national  cemeteries/  approved  February  22,  1867,  and  the  act  amendatory 
thereof,  approved  June  8,  1872,  nhall  be  of  durable  stone,  and  of  snch  design  and  wtight 
as  ihall  keep  them  in  place  when  set;  and  the  contract  for  supplying  the  snme  shall  be 
awarded  by  the  Secretary  of  War,  after  sixty  days'  advertisement  in  ten  newspapers  of 
general  cir  ulation,  to  some  responsible  person  or  persons  whose  samples  and  bids  shall 
ID  the  gre  test  measure  combine  the  elements  ot  durability,  decency,  and  cheapness ; 
aad  the  SQ  m  of  one  million  doUars  is  hereby  appropriated  for  said  purpose  out  of  any 
uooey  in  the  Treasury  not  otherwise  appropriate<i ;  and  the  Secretary  of  War  shall 
fiiBt  determine  for  the  varions  cemeteries  the  size  and  model  for  such  head-stones,  and 
the  standards  of  qnality  and  color  of  the  stone  to  be  used,  and  bids  shall  be  made  and 
decided  with  reference  thereto ;  and  contracts  may  be  made  for  separate  quantities  of 
meb  bead-stones :  and  the  contracts  made  under  this  act  shall  provide  for  furnishing 
•ad  setting  all  the  said  head-stoues,  and  shall  not  in  the  aggregate  exceed  the  sum 
hefeby  appropriated.^ 

The  total  number  to  bo  furnished  is  estimated  at  ^253,088  for  the  known,  147,694 ; 
ibr  the  unknown,  105»394. 

*  These  figures  could  only  be  estimated  when  the  advertisement  was  prepared,  as  full 
reports  fiom  some  officers  in  charge  of  cemeteries  had  not  then  been  received ;  hence 
the  discrepancy  existing  between  the  above  figures  and  the  total  number  in  list  accom- 
panyiDg  toe  specifications,  the  ]atter  having  ^n  corrected  from  reports  received  after 

t  hi»  adrertisement  bad  been  prepared.  r^r^r^ri]i> 
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Specifications,  describiDc  in  detail  the  standard  fixed  by  the  Secretaij  of  War,  can 
he  bad  on  application  by  letter  to  this  Office,  where  also  a  specimen  will  b«  placed  on 
exhibition  within  a  few  days. 

Proposals  should  be  in  sealed  envelopeSi  marked :  ''  Proposals  for  head-stoueB  for 
national  military  cemeteries,'^  and  addressed  to  the  Quartermaster-General  of  tbe 
Army,  in  whose  Office  they  will  be  opened,  in  presence  of  bidders,  on  Saturday,  Sep- 
tember 6, 1873,  commencing  at  11  o'clock  a.  m. 
By  order  of  the  Secretary  of  War. 

M.  C.  MEIGS, 
Quartemuuier-General,  Bvt.  Maj,  Gen.j  U.  8.  A. 
Official  copy. 

A.  J.  McGONNIGLE, 
^  Copt  and  Assistant  Quartermaster,  V,  S.  A. 


War  Department, 
Quartermaster-General's  Office, 

Washington,  D.  C,  Amgust  15, 1873. 

Mr.  -, , 

Sir:  In  addition  to  the  information  contained  in  the  specifications  for  head-stoneK 
for  soldiers'  graves,  you  are  advised  that  abbreviations  may  be  made  in  the  Cbrifttiaii 
or  first  name  of  the  deceased,  also  in  his  rank,  and  in  the  name  of  his  State,  thus : 

Wm.  C,  Jones,  Pvt.,  Mass. 
Sam.  H.  Walker,  Lt.  Col.,  Pa. 

Where  the  name  of  the  deceased  is  long,  it  must  be  pnt  on  the  stone  in  a  curve,  with 
the  rank  and  name  of  the  State  below. 
By  order  of  the  Secretary  of  War. 

M.  C.  MEIGS, 
Q,uartermaster'  General. 


Specifications  for  head-stones  for  national  military  cemeteries. 

FOR  THE  KNOWN. 

A  white  marble  or  ffray  granite  slab,  four  (4)  inches  thick,  ten  (10)  inches  wide 
twelve  (12)  inches  high  above  ground,  and,  for  the  latitnde  of  Washington,  and  suntfa 
twenty-fonr  (24)  inches  in  the  ground ;  north  of  that  latitude,  thirty  (30)  inches  ii 
the  ground. 

The  part  above  ground  to  be  polished  neatly,  and  to  have  tbe  top  slightly  curve^l. 

The  number  of  the  grave,  the  rank  and  name  of  the  soldier,  and  the  name  of  th 
State  from  which  he  came,  to  be  cut  on  one  face ;  the  figures  and  capital  letters  to  Ue 
i  nc  hes  long  abd  i  inch  deep ;  the  other  letters  one  inch  long  and  i  inch  deep.  Tli 
letters  may  be  in  reliefer  incised,  at  the  option  of  the  bidder. 

The  portion  below  ground  to  be  rough-dressed,  and  at  least  i  inch  wider  and  tbick^ 
th  n  the  part  above  ground.    The  bottom  to  be  straight  and  of  uniform  thickness,  an 

h  comers  square. 

FOR  THE  UNKNOWN. 

A  granite  or  marble  block  six  inches  square  and  two  and  one-half  feet  loner,  (6' ' 
'&'  X  2'  6".) 

The  top  and  four  inches  of  the  sides  of  the  upper  end  to  be  neatly  dressed,  &iid.  t 
number  of  the  grave  out  on  the  top  in  figures  2i  inches  long  and  i  inch  deep,  or 
lieved.    When  the  figures  are  more  than  three,  they  will  be  arranged  in  a  curve  aron 
the  margin. 

The  top  to  be  flat  or  slightly  convex ;  the  bottom  to  be  flat  and  full  sisc  inci 
square;  the  rest  of  the  block  to  be  rough-dressed  or  split,  but  to  be  of  f'ull  « 
throughout. 

The  olock  to  be  firmly  set  in  the  ground  so  that  the  top  shall  be  just  even  'vrlt.li 
top  of  the  grave. 
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The  marble  for  the  sldb$  to  be  white,  of  fine  grain,  good  texture,  and  hard :  for  the 
hlodaj  to  be  nearly  white,  of  pretty  fine  grain,  and  good  textare — to  be  a  good  dnrable 
marble. 

Tbe  granite  for  the  slabs  to  be  of  nniform  gray,  of  a  fine  grain,  nniform  mixtnre  of 
the  ingredients,  and  free  from  all  oxides;  for  the  blocks,  to  be  gray,  of  pretty  close 
grain,  and  to  be  a  good  granite  for  building  purposes. 

Sp^imen  head-etones,  giving  the  form,  the  style  of  finish,  and  the  quality  of  the 
stoDe  required,  will  be  exhibited  in  the  Qnartennaster-GeneraPs  Office  in  a  few  days. 

NOTES. 

I.  These  blabs  may  be  of  uniform  width  and  thickness  throughout,  (viz :  10  inches 
vide  and  4  inchee  thick,)  at  the  option  of  the  bidder. 

1  The  granite  slabs  may  be  fine-pin  hammered  on  the  back,  and  the  face  rubbed  or 
sanded  smooth. 

3.  The  term  polished  is  used  to  signify  the  usual  manner  of  finishing  marble  head- 
stones. 

List  of  national  cemeteries  requiring  head-stones. 


Name  of  cemetery. 


AlexandriA  Cemetery 

AlexaodriA  Cemetery 

AodenoDville  Cemetery . 

AnaapolM  Cemetery 

Arihigtoo  Cemetery 

B^'a  Blnff  Cemetery  . . . . 


7    Bamocaa  Cemetery 

-  Battle  (jround  Cemetery 

9  Bfttoo  Kooge  Cemetery . . . 

W    Beaofort  Cemetery 

II    BFTerly  Cemetery 

li  BrovBarflle  Cemetery . . . 

13  Camp  Butler  Cemetery  . . 

14  CampNeiMm  Cemetery.. 

U  Cav©  Hill  Cemetery 

IC  ChalmeUe  Cemetery 

i:  C^atUDooga  Cemetery . . . 

I-  City  Foiot  Cemetery 

H  Cold  Harbor  Cemetery... 

*  Corinth  Cemetery 

a  Crown  Bill  Cemetery 

it  Calpeper  Cemetery    

S3  C'jpnaaHin Cemetery... 


Location. 


One  mile  from  Alexandria,  La 

At  Alexandria.  Ya 

At  Anderaonville,  Ga 

One-fourth  mile  from  Annapolis,  Md 

Three  miles  fh)m  Waabington,  D.  C 

On  the  Potomac  River,  opposite  Edwards' 

Ferry. 

Near  Fort  Barrancas,  Pensacola,  Fla 

Foar  milea  fW>m  Waahington,  D.  C 

At  Baton  Kongo,  La 

Three-fonrths  of  a  mile  fh>m  Beaufort,  S.  C. 
One  and  one-half  miles  jfrom  Beverly.  N.  J  . . 

Near  Fort  Brown,  Tex 

Six  miles  from  Springfield,  HI.,  on  the  Toledo, 

Western  and  Wabash  Railroad. 

Six  miles  fh>m  Nicholasville,  Ey 

At  LouisTille,  Ky 

Six  milea  fh>m  New  Orleans,  La  . 


DttBTjIIe  Cemetery 

FajetterUle  Cemetery... 

Floreaee  Cemetery 

Fan  DooelaoD  Cemetery . 

Fort  Gibaoo  Cemetery . . . 

Fort  Harriaon  Cemetery  . 

Fort   LeaTenworth  Com 
eterr. 

31    Fort  Soott  Cemetery 

ti    Fort  Smith  Cemetery 

n    Frederickabnrgb  Cemetery 

M  (rettyaborffb  Cemetery . 

t>  (tieadale  Cemetety 

J*  GralloD  Ce«Detery 

**  HanptoB  Cem«»tery. 


>    JaOerMm  Barraeka  Gem- 


9    JHVeraoB  Cftv  Cemetery  . . 

«    Rcokok  Cemetery 

41     KAOXTiOe  Cemetery 


One  and  one-fourth  miles  from  Chattanooga, 

Tenn. 
One  and  one-half  miles  from  C  ty  Point,  Va 
Eleven  and  one-half  miles  from  Richmond,  Va 
Three-fonrths  of  a  mile  fVom  Corinth,  Miss. 

Three  milea  fh)m  Indianapolis,  Ind 

At  Cnlpeper  Court  House,  Va 

On  Long  laland,  eight  milea  trom  New  York 

City. 

At  Danville.  Ya 

One-half  mile  from  Fayetteville,  Ark 

One  raile  fh>m  Florence,  S.  C 

One-half  mile  from  Dover,  Tenn 

AtFoH  Glbaon,Ind.  T , 

Eight  milea  from  Richmond  Ya 

One-half  mile  trom  Fort  Leavenworth,  Kana. 

One  and  one-half  milea  from  Fort  Scott,  Kana. 

One-fourth  of  a  mile  trom  Fort  Smith,  Ark. . 

At  Fredericksburgh,  Ya.,  one  mile  from  the 
railway  atation. 

At  the  village  of  Gettysburgh,.Pa 

Fifteen  miles  fh>m  Richmond,  Ya 

One-fourth  of  a  mile  trom  Grafton,  W.  Ya. . . 

One-half  mile  fVom  Hampton,  Ya 

On  the  military  reoerre  of  Jefleraon  Bar- 
raeka, ten  miles  from  Saint  Loula,  Mo. 

At  Jefferson  City,  Mo 

At  Keokuk,  Iowa 

Tbree-fourtfaaof  a  mile  from  Knoxville.  Tenn 


R5-a 


517 
3,337 

12,769 
3,963 
7,247 

1 

580 

40 

2,428 

4,319 

138 
1,288 

533 

2,337 
3,226 
6,658 
7,919 


450 
1,754 


3,526 
3,774 
11,938 
12,648 

3,828 
1.941 
5,670 
708 
1.348 
3,113 

1,293 
1.210 
2,958 


979 

636 

1.296 

4,814 

8,510 
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List  of  national  cemeteries  requiring  he<id-8tane8 — Continued. 


Name  of  cemetery. 


Laurel  Cemetery 

I^banon  Cemetery 

Lexington  Cemetery 

Little  Kock  Cemetery .    . . . 

Logan's  Cross-roads  Cem- 
etery. 

Loudon  Park  Cemetery. . . 

Marietta  Cemetery 

Memphis  Cemetery 

Mobile  Cemetery 

Mound  Citv  Cemetery 

Nashville  Cemetery 

Natchez  Cemetery 

New  Albany  Cemetery  . . , 

New  Berne  Cemetery 

Philadelphia  cemeteries  . . 

Pittsburgh  Landing  Cem- 
eterj'. 

Poplar  Grove  Cemetery. . . 

Port  Hudson  Cemetery  . . . 

Raleigh  Cemetery 

Richmond  Cemetery   

Rock  Island  Cemet*>ry  — 

Salisbnrv  Cemetery  

Seven  Pfnes  Cemetery  . . . 

Soldiers'  Home  Cemetery. 

Springfield  Cemetery 


Staunton  Cemeterj' 
Stone  River  Cemetery 


Vicksburgh  Cemetery  . . 
White  Hidl  Cemetery. . . 


Wilmington  Cemetery 
Winchester  Cemetery. 
Yorktown  Cemetery.. 


Location. 


Near  Baltimore.  Md 

Two  and  one-half  miles  from  Lebanon,  Ky 

One  mile  from  Lexington,  Ky 

One  and  one-half  miles  from  Little  Rook,  Ark. 
At  Mill  Springs,  Lincolnville,  Ky 


Three  miles  from  Baltimore,  Md 

At  Marietta,  Ga 

Six  miles  from  Memphis,  Tenn 

At  Mobile.  Ala 

One  and  one-half  miles  from  Mound  City,  III 

Six  miles  trom  Nashville,  Tenn 

One  and  one-half  miles  trom  Natchez,  Miss 

At  New  Albany,  Ind 

One  mile  from  New  Beme,N.C 

At  Philadelphia,  Pa 

Three  and  one-fourth  miles  fh>m  Shiloh, 
Tenn. 

Five  miles  from  Petcrsburgh,  Va 

One  and  one-half  miles  from  Port  Hudson,  La 

One  mile  from  Raleigh,  N.  C 

Throe  and  one-half  miles  from  Richmond,  Ya 

On  Itock  Island,  MissiHHippi  River,  111 

One-haJf  mile  from  Salisbury.  N.  C 

Nine  miles  from  Richmond,  Va 

Two  miles  from  Washington,  D.  C 

Three  miies  from  old  Springfield,  Mo. ;  six 
miles  from  railroad  station. 

One  and  one-fourth  mile  from  Staunton,  Ya 

Thi-ee  miles  from  Murfreesborough,  Tenn . . 

Two  miles  from  Yicksburgh,  Miss 

Near  Bristtd,  seventeen  miles  from  Phila- 
delphia, Pa. 

One  mile  from  Wilmington,  N.  C 

Ouc-fourth  of  a  mile  from  Winchester,  Ya  . 

One-half  mile  from  Yorktown,  Ya 


Total 148,040   104,757      25-2. 


il  a      I  iL  a 

Is    '  ag 


ir 


III 


-  a 


I 
S36  ! 
564 
815 
2.765  ; 
387 

1,475 
6,999  I 
5,027  j 

348  I 
2,450  1 
11,477  1 

287  I 
2,090 
2,031 
1,789 
1,227 

2,171  I 

540 

606 

832! 

280 
88    . 

140  I 
4,939  I 

812  I 

231  I 
3, 742 
3,829 
59 

701 

9,009 

722 


-  B  a 
ill 


21 
283 
105 

367  I 

161 
3,0.« 
8.811  : 

562 
2,640 
3,966 
2,775 

666 

286 

30 

2,354 


3.354 

3,260 : 

5.'>3  i 
4,003  I 
9 


23^ 

2,80-J 


1,631 

io,ai5 

13.  K^' 

61 

5.09 
15.44 

J  31 
l.fl 

3,i! 

5.5i 
l.V 

■1,^ 


649 
279 
706 

I 
406  I 
2,391  I 
12,687 
1 


5.-. 
1,.' 


6.1 
16,1 


1,350  I       2. 

2,026  4. 

844  \, 


Quabtermastbb-Genbual'8  Ofvicb, 

WcuhingUmt  June  27, 1873. 


M.  C.  MEIGS 

(^uartermaster-Oeneral  Bvt.  Maj,  Oen,,  U.  A. 
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REPORT 


OF  THE 


C0M511SSARY-GENERAL  OF  SUBSISTENCE. 


Office  CoBonssARY-GBNEBAL  of  Subsistence, 
Washington  City,  October  10,  1873. 
8m:  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
tions of  the  Sabsistence  Department  of  the  Army  for  the  fiscal  year 
tenDinating  June  30,  1873 : 

Daring  the  year  subsistence  supplies  for  the  Army  have  been  pro- 
cured, distributed,  stored,  and  sold  or  issued  to  officers,  enlisted  men, 
drilian  army  employes,  and  others  whose  connection  with  the  Army 
eDtides  them  to  such  supplies,  by  the  methods  required  by  law  and 
Army  Begnlations,  and  under  appropriate  requisitions  and  orders  of  a 
general  or  special  nature,  no  changes  having  taken  place  during  the 
year  in  the  sources  of  such  supplies,  except  such  as  necessarily  follow 
their  increasing  production  and  decreasing  cost  at  points  nearer  the 
troops  to  be  snppli^. 

K^ponsible  officers  of  the  Subsistence  Department  stationed  at  the 
headquarters  of  the  several  geographical  divisions  and  departments  as 
chief  commissaries,  acting  constantly  under  the  knowledge  and  ap- 
proval of  their  respective  commanding  generals,  are  charged,  under 
conformity  with  the  laws  and  regulations  and  the  orders  or  decisions  of 
the  Secretary  of  War  or  Commissary- General,  with  the  procuremi'nt, 
distribution,  care,  and  issue  of  the  necessary  supplies. 

During  the  fiscal  year  ending  June  30, 1873,  there  were  reported  to 
this  Office  205  advertisements  inviting  proposals  for  supplies,  305  con- 
tracts for  fresh  meat,  62  contracts  for  complete  rations,  127  contracts 
for  miscellaneous  articles,  and  298  contracts,  consisting  of  written  pro- 
posals and  acceptances. 

The  average  price  of  fresh  beef  per  contracts  made  during  the  year 
was  as  follows,  in  the  several  States  and  Territories : 


SUtMorTerritoriM. 


f 

^mmnUaaiM 

Jifnri-d 

I^wtrietafColiimfaU 

virjpaift 

^«vtii  CaraUoa 

^Mttli  OvoliaA   

%Sr.;;;;-;:;:" 


Cents 

per 
pound. 


States  or  Territories. 


iae2  I 
14.00  !| 
11.75 
10.00 
11.09 
10.  M 
10.81 
12.90 
11.93 
11.16 
10.79 
a37 
d.66 


AUbsms 

Mississippi 

Louisiana 

Texas 

Tennessee 

Kentucky 

niinois 

Michigan 

Missouri 

Minnesota 

Nebraska . 

Kansas 

Indian  Territory 


Cents 
pound. 


9.  IS 
10.50 
9.00 
5.04 
8.68 

aoe 

7.95 
10.85 
5.50 
a85 
7.35 

a68 

7.19 


States  or  Territories. 


Cents 

per 

pound. 


Dakota  Territory 

Wyoming  Territory. 
New  Mexico  Territory^. . 


Colorado  Territory 
Utah  Territory — 
Montana  Territory. 

California 

Oregon  

Arizona  Territory ,      1 3. 87 

Washington  Territory .  - 1       9. 18 

Idaho  Territory 1 1. 89 

Nerada 15.07 


9.09 
8.8»? 
8.53 
7.18 
7.87 
9.15 
11.70 
7.36 


Making  the  average  contract  price  for  the  year  9.81  cents  per  pound  net, 
being  5}  mills  less  than  for  the  previous  year. 
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The  average  cost  of  the  complete  ration  for  the  fiaeal  year  ending 
June  30, 1873,  at  ten  of  the  principal  points  of  purchase  wa9  m  follows: 


HoDths. 


1872. 

Jnly 

Anjnist 

September . . 

October 

November  . . 
December. . . 

1873. 

January  

February  ... 

March 

April 

May 

Jnue 

Average 


OenU. 
15.97 
15.97 

•  16.39 
16.73 
17. 01 
16.49 

15.50 
16.75 
18.31 
16.60 
17.45 
17.20 


16.69 


a 


CfenU. 
21.57 
19.16 
19.15 
ia94 
18.92 
18.25 

18.17 
20.58 
20.58 
20.33 
20.49 
19.98 


19.67 


I 

•3 


14.58 
14.17 
14.46 
14.71 
15.10 
14.02 

14.55 
15.36 
16.02 
15.68 
15.50 
15.46 


15.03 


6 


CenU. 
15.69 
16.22 
16.11 
16.87 
15.90 
16.62 

1.^36 
16.26 
16.31 
15.46 
16.66 
16.61 


16.16 


Cents. 
16.31 
16.29 
16.28 
16.41 
15.97 
16.58 

16.72 
16.12 
15.84 
16.57 
IT.  14 
16.61 


16.40 


•3 
I 


OenU. 
16.13 
16.81 
17.92 
19.03 
18.41 

iai3 

17.14 
1&65 
ia63 
18.76 
18.35 
16.06 


17.83 


OenU. 
16.57 
16.61 

iai8 

1&93 
ia83 

iao4 

17.55 
16.00 
1&52 

laoi 

17.64 
16.88 


2 


OenU. 
15.99 
16.07 
15.75 
15.09 
13.29 
14.38 

14.70 
14.31 
16.17 
15.41 
14.59 
13.95 


17.64  I    14.96 


s 


6 
8 


OenU. 
17.15 
17.97 
19.45 
20.00 
19.48 
17.82 

1&33 
20.53 
17.70 
17.53 
I&IO 
1&58 


18.55 


Oentt. 
32.65 
21 « 
39.34 
31.31 
21.30 
31.49 

31.50 
31.88 
33.3if 
32.0? 
22.27 
22.16 


31.96 


Making  the  general  average  for  the  year  seventeen  cents  and  forty- 
eight  hundredths  per  ration,  showing  an  increase  of  thirty-fonr  hun- 
dredths of  a  cent  over  the  average  of  the  previous  year. 

Under  the  requirements  of  section  6,  act  of  March  3,  1865,  the  Sub- 
sistence Department  has  during  the  year  furnished  tobacco  for  sale  to 
the  enlisted  men  of  the  Army  at  cost  price,  to  the  amount  of  $152,489.40, 
the  average  monthly  sale  being  $12,707.45. 

It  is  respectfully  requested  that  tobacco  be  furnished  to  the  enlisted 
men  of  the  Army  by  issue  as  a  comi>onent  part  of  the  regular  ratiou, 
instead  of  by  sale,  and  that  the  ration  of  tobacco  be,  as  near  as  may 
be,  the  same  amount  as  is  at  present  authorized  to  be  sold  to  them,  viz. 
16  ounces  per  mouth. 

Under  the  provisions  of  section  16  of  the  act  of  June  30,  1834,  auc 
paragraph  1202,  Revised  Regulations  for  the  Army,  1863,  subsietenc< 
supplies  to  the  value  of  $19,925.68  have,  in  the  discretion  of  commandiii| 
officers,  been  issued  gratuitously  to  Indians  of  the  various  tribes  visit 
ing  military  poste,  or  in  their  respective  nations,  no  part  of  whicl 
amount  is  returned  to  the  appropriation  for  the  subsistence  of  the  Arm^ 

During  the  fiscal  year  there  were  received  from  415  officers  of  tb 
Army  on  duty  in  the  Subsistence  Department,  who  were  responsible  fc 
subsistence  funds  or  supplies, 
3, 143  returns  of  provisions. 
1, 089  returns  of  commissary  property. 
3, 231  accounts  current 

7, 463  total  accounts  and  returns ;  of  which  all  have  been  examined  a.i 
forwarded  to  the  Third  Auditor  of  the  Treasury  for  final  settlemen 
with  the  exception  of  876,  which  await  examination  in  this  Office. 

Under  the  act  of  June  23,  1870,  as  extended  by  the  act  of  Juno 
1872,  authorizing  the  proper  accounting  officers  of  the  Treasury,  la  t: 
settlement  of  certain  accounts  of  disbursing  officers  of  the  Army  a^ 
Navy,  to  allow  such  credits  for  over-payments  and  for  losses  of  fun  4 
vouchers,  or  property,  as  they  may  deem  just  and  honorable,  when  ir 
ommended,  under  authority  of  the  Secretaries  of  War  and  Navy,  by^  | 
heads  of  the  military  and  naval  Bureaus  to  which  such  accounted. 
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spectively  pertain,  credits  have  been  recommended  in  the  cases  of  370 
disbursing  officers  in  the  snm  of  $107,236.77,  making  the  total  number 
of  officers  relieved  under  the  operation  of  the  acts  cited  767,  in  the  total 
amoant  of  $216,557.56. 

Op  to,  and  including,  the  27th  day  of  September,  1873,  6,096  claims, 
amonnting  to  $3,312,757.68,  had  been  submifted  for  examination  under 
the  third  section  of  the  act  of  July  4,  1864,  for  subsistence  alleged  to 
have  been  taken  or  furnished  during  the  war  for  Army  use  in  States 
not  in  rebellion;  105  of  these,  accompanied  by  regular  vouchers  giyen 
by  the  officers  when  purchasing  the  stores,  have  been  recommended  for 
uayment,  in  the  aggregate  sum  of  $9,152.75,  by  the  Third  Auditor  of  the 
Treasury,  as  purchases  under  contract,  while  1,301  others  (aggregating 
^31,443.31)  have  been  recommended  to  him  for  settlement  under  the 
act,  in  the  aggregate  amount  of  $308,295.79 ;  and  4,443,  amounting  to 
12,682,644.18,  have  been  examined  and  disallowed. 

Up  to  the  30th  of  September,  1873,  there  have  been  received  and  paid 
6;)25  certiticates  for  commutation  of  rations  to  Union  soldiers  (prison- 
ers of  war)  and  their  heirs,  as  authorized  by  the  joint  resolution  of 
JqIv  25, 1866,  and  section  3  of  the  act  of  March  2, 1867,  amounting  to 
♦287,318. 

Under  the  act  of  March  3,  1873,  to  provide  for  the  better  care  and 
proteetion  of  subsistence  supplies,  by  selecting  from  the  sergeants  of  the 
iiBe  of  the  Army,  who  shall  have  faithfully  served  therein  five  years,  as 
many  conimissary  sergeants  as  the  service  requires,  not  to  exceed  one 
for  each  military  post  or  place  of  deposit  of  subsistence  supplies,  there 
hare  been  selected  and  appointed  149  commissary  sergeants,  who  have 
beeo  assigned  to  the  same  number  of  military  posts ;  a  considerable 
nQDiberof  whom  have  been  in  the  performance  of  their  duties  a  suffi- 
etent  length  of  time  to  show  that  they  haK^e  performed  them  in  a  highly 
satisfactory  manner,  and  already  to  give  evidence  that  the  benefit  to 
the  service  that  was  anticipated  would  result  from  having  such  a  body  of 
experienced  and  worthy  noncommissioned  officers  will  be  fully  realized. 
These  conimissary  sergeants  have  been  selected  from  those  sergeants  of 
the  line  of  the  Army  eligible  under  the  law,  who  have  an  honorable 
n?cord  and  are  recommended  by  their  company  and  regimental  com- 
iuaoders ;  such  recommendations  in  the  majority  of  cases  being  accom- 
panied by  testimonials  of  character,  capacity,  and  honorable  service  in 
the  hne  as  soldiers  and  non-com  missioned  officers  by  officers  under  whom 
they  have  served. 

The  officers  of  this  department,  their  rank  and  assigned  stations  and 
duties,  are  as  follows : 


Band  rank. 


CO«)nB8AtT-4»xnAL  OP  BUB- 


A  an*  R  Baton,  brevet  maiot- 
ttmtnl March  13,  ises. 

A^HPTAJIT  C01fMnOASI]»K}SIf- 
CKAL  or  aiBSBmXCB. 

CciomOt. 

MnamAer  &  SMrw,  hnxetvoM' 

t.  terte»  L  Kabon,  bt«iret  briR- 
Adier-eenetal,  March  13»  19SR. 


Assigned  duties. 


Commissary-General  of  Subsistence. 


Station. 


Wuebington,  D.  C. 


First  assistant  to  tbe   Commissary-General  of     Wasbington,  D.  C. 

Subsistence^. 
Chi^f  commiiisary  subsistence,  Division  and  De-     Louisville,  Ky. 

partment  of  the  South,  and  purohasins  and 

depot  oommisoary  subsistenoe  at  Louisville,  Ky. 
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Name  and  rank. 


Assigned  duties. 


Stotion. 


LieuUnant-OoUnuit. 

Marcus  D.  L.  Simpson,  breyet 
roiOor-eeneral,  March  13, 1865. 

Henry  R  Clarke,  brevet  m^Jor- 
general,  March  13, 1865. 

William  W.  Bums,  brevet  brie- 
adier-general.  March  13, 1865. 

Amos  BeckwitD,  brevet  mi\jor- 
gf  neral,  March  13. 1865. 

John  McL.  Taylor,  brevet  colo- 
nel, March  13, 1865. 

Bcekman  DuBarry,  brevet  colo- 
nel, March  13, 1865. 

Robert  Macfeely,  brevet  colonel, 
March  13, 1865. 

Thomas  J.  Haines,  brevet  brig- 
ndier-general,  March  13, 1865u 

Georiie  Boll,  brevet  brigadier- 
Ceneral,  April  9, 1865. 

Miihael  R.  Morgan,  brevet  brig- 
adier-general, April  9, 1865. 

Oaptaint. 

John  P.  Hawkins,  brevet  miyjor- 
general,  March  13,1865. 

Michael  P.  Small,  brevet  brig- 
adier-general, April  9, 1865. 

Thomas  C.  Sullivan,  brevet  lieu- 
tenant colonel,  March  13,186.^ 

Jolin  W.  Barriger,  brevet  brig- 
adier-general, March  13, 1865. 

Thomas  Wilson,  brevet  brig- 
adier-general, March  13, 1863.  | 

William  H.  Bell,  brevet  m%jor, 
March  13, 1865. 

Jeremiah  H.  Gilman,  brevet 
lieutenant-colonel,  December 
31, 1862. 

Samuel  T.  Gushing,  brevet  ma- 
jor, March  13. 1865. 

William  A.  Elderkin,  brevet 
mi^or,  March  13. 1865. 

Charles  B  Penrose,  brevet  lien- 
tenant-oolonel,  November  17, 
1867. 

William  H.  Nash,  brevet  major, 
November  17, 1867. 

Charles  McGlure,  brevet  major, 
August  17, 1866. 

Andrew  K.  Lone,  brevet  lieu- 
tenant-colonel, March  2, 1867. 


Chief  commissary 
of  tin  AUantia 


subsistence,  Military  Division 

Chief  oommissary  subsistence,  Military  Division 
of  the  Missouri. 


I 


Chief  commissary  subsistence.  Military  Division 
of  the  Pacido. 

Chief  oommissary  snbsistenoe.  Military  Depart- 
ment of  the  Gult  and  purcnasing  and  depot 
commissary  at  New  Orleans,  La. 

Purchasing  and  depot  oommissary  at  Baltimore, 

Chief  commissary  subsistence,  Military  Depart- 
ment of  Dakota,  and  purchasing  and  depot  oom- 
missary at  Saint  Paul,  Minn. 

Purchasing  and  depot  oommissary  at  Chicago,  Dl. 

Purchasing  and  depot  commissary  at  Boston, 
Mass. 

Purchasing  and  depot  oommissary  at  Washing- 
ton, D.  C. 

Chief  commissary  subsistence.  Military  Depart- 
ment of  the  East,  and  nurchasln^and  depot 
commissary  at  New  York  City, "' 


islng  a; 
',N.Y. 


Chief  commissary  subsistence.  Military  Depart- 
ment of  the  LaaeB,  and  purchasing  and  depot 
commissary  at  Detroit,  Mich. 

Chief  commissary  subsistence,  Military  Depart- 
ment of  Arizona. 

Chief  commissary  subsistenoe.  Military  Depart- 
ment of  Texas,  and  purchasing  and  depot  com- 
missary at  San  Antouio,  Tex. 

Assistant  to  Commissary-General  of  Subsistence. 

Chief  commissary  subsistence.  Military  Depart- 
ment ot  California,  and  purchasing  and  depot 
commissary  at  San  Francisco,  Cal. 

Chief  commissary  subsistence.  Military  Depart- 
ment of  the  Columbia,  and  purchasing  ana  de- 
pot commissary  at  Portland,  Oroir. 

Chief  commissary  subsistence.  Military  Depart- 
ment of  the  Missouri,  and  purchasing  and  de- 
pot commissary  at  Fort  Leavenworth,  Kaus. 

Chief  commissary  subsistence.  Military  District 
of  Now  Mexico. 

Purchasing  depot  and  post  commissary  at  Pueblo, 
Colo. 

Purchasing  and  depot  commissary  subsistence  at 
Saint  Louis,  Mo. 

Chief  commissary  subsistence,  Military  Depart- 
ment of  the  Platte,  and  purchasing  and  depot 
commissary  at  Omaha,  Nebr. 

Purchasing  and  depot  commissary  subsistence  at 
Sioux  City.  Iowa. 

Depot  commissary  at  Cheyenne,  Wj'o 


New  York.  N.Y. 
Chicago,  la 

Han  Francisco,  CaL 
New  Orleans,  La. 

Baltimore,  Md. 
Saint  Paul,  Minn. 

Chicago,  HL 
Boston,  Mass. 
Washington,  D.  C. 
New  York,  X.Y. 

Detroit,  Mich. 

Presoott,  Aria. 
San  Antonio,  Tex. 

Washington,  D.  C. 
San  Francisco,  Cal. 

Portland,  Oreg. 

Fort  Leavenworth, 
Kans. 

SanUF6.N.Mex. 

Pueblo,  Colo. 

Saint  Louis.  Ma 

Omaha,  Nebr. 

Sioux  City,  Iowa. 
Chejrenne,  Wya 


I  have  the  houor  to  be,  very  respectfully,  your  obedient  servaut, 

A.  B.  EATON, 
Commissary'  General. 
The  Hon.  the  Sbcretaey  of  War. 
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REPORT 

OF 

THE    SURGEON-GENERAL 


War  Department,  Surgeon-General's  Office, 

Washington^  October  1, 1873. 
Sir:  I  have  the  honor  to  submit  the  following  statement  of  finances 
and  general  transactions  of  the  Medical  Department  of  the  Army  for 
the  fiscal  year  ending  June  30, 1873 : 

FINANCIAL  STATEMENT. 

The  fands  subject  to  the  requisitions  of  the  Medical  Bureau  during 
tbe  year  ending  June  30, 1873,  were : 

^  Appropriation  for  the  relief  of  sick  and  discbarj^ed  soldiers,  under 
the  act  approved  July  5, 1862 : 

Balance  remaining  July  1, 1872 $11,914  17 

Diabursed during  the  year 1,556  43 

Balance  June  30, 1873 10,357  74 

n.  Appropriation  under  the  act  of  March  3, 1869,  to  enable  tbe  Secre- 
tary of  the  Treasury  to  settle  tbe  accounts  of  disbursing  officers : 

Balance  remaining  July  1,  1872 $15,850  33 

Transferred  during  the  year 9,191  40 

Balance  June  30,1873 t 6,658  98 

ill.  Appropriation  under  act  of  March  3,  1873,  to  enable  the  Secretary 

of  the  Treasury  to  settle  tbe  accounts  of  disbursing  officers $275, 000  00 

No  disbursements. 

^<  Appropriations  for  tbe  Medical   and  Hospital  Department  of  tbe 
Army  for  tbe  time  prior  to  July  1, 1870 : 

Balance  remaining  July  1, 1872 $1,248,215  62 

Hefanded  by  the  Pay  Department 200,000  00 

Received  from  sales 45  55 

KeceiTed  from  other  sources 6  95 

1,448,268  12 

Disbarsed  during  tbe  year $224,488  54 

Carried  to  surplus  fund 500,000  00 

Balance  June  30,  1873 723,779  58 

1,448,268  12 

V  Appropriation   for  the  Medical  and  Hospital  Department  for    tbe 

fiscal  year  ending  Jnne  30, 1871 : 

Balance  remainiog  July  1,  1872 $32,035  19 

IVpoaiud  by  Lt.  Col.  R.  Murray  May  15.  1872 ;   covered  into  the 

Trearory  September  30,  1872 212  80 

e,247  991 
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Disbarsed  during  the  year $1,975  12 

Balance  June  30,1873 30,272  87 


$32,247  9*J 


YI.  Appropriation  for  the  Medical  and  Hospital  Department  for  the 
fiscal  year  ending  June  30, 1872 : 

Balance  remaining  July  1, 1872 $25,361  21 

Deficiency  appropriations  of  March  3,  1873 8, 000  00 

Amount  received  from  sales 124  75 

Received  for  property  lost  or  damaged 63  98 

Received  from  all  other  sources 6  22 


Disbursed  during  the  year §26, 552  28 

Balance  June  30,  1873 7,003  88 


33,556  16 
33,556  16 


VII.  Appropriation  for  the   Medical  and  Hospital  f)epartmcnt  for  the 
fiscal  year  ending  June  30, 1873 : 

Appropriation  under  act  of  June  6,  1872 $300,000  00 

Disbursed  during  the  year 

Balance  remaining  June  30,  1873 

Required  for  unsettled  bills 


VIII.  Appropriation  for  support  of  the  Army  Medical  Museum  and 

Library  of  the  Surgoon-Gencrars  Office,  under  act  of  June  6, 

1872 

Disbursed  during  the  year 

Balance  June  30,  1873,  required  for  unsettled  bills 

IX.  Appropriation  for  completing  the  Medical  and  Surgical  History  of 

theWar,  under  act  of  June  8, 1872 

Disbursed  during  the  year 


Balance  remaining  June  30, 1873. 


252,303  20 

47,696  80 
32,400  00 

$10,000  00 
8, 859  26 

i:  140  74 

$60,000  00 
12,706  12 

47,293  t<>5 

$10,000  00 
1,198,62 

8,801  as 

Appropriation  by  act  of  June  6, 1872,  for  furnishing  appliances  to 

disabled  soldiers 

Disbursed  duriug  the  year 


XI.  Amount  expended  under  the  act  of  May  28, 1872,  to  provide  for  fur- 
nishing trusses  to  ruptured  soldiers $7,936  17 

Number  of  artificial  limbs  allowed  during  the  fiscal  year : 

In  kind.  By  comxnatation. 

Arms 4 3<K) 

Legs 41 9l> 

Feet 1 2:« 

Apparatus  10 847 


56  1,200 

HEALTH  OF  THE    ARMY  DURING  THE  FISCAL  YEAR  ENDING  JUNK  30, 

1873. 

The  monthly  reports  of  sick  and  wounded  received  during  the  year 
represent  an  annual  average  mean  strength  of  24,844  white  and  2,520. 
colored  troops. 

Among  the  white  troops,  the  total  number  of  cases  of  all  kinds  reported 
as  taken  on  the  sick-list  was  48,767,  being  at  the  rate  of  1,9G3  per 
1,000  of  mean  strength.    (That  is  very  nearly  two  entries  on  the  sick 
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report  daring  the  year  for  each  man.)  Of  the  whole  number  41,393,  or 
1,66G  per  1,000  of  strength,  were  taken  on  sick  report  for  disease,  and 
7,369,  or  297  per  1,000  of  strength,  for  wounds,  accidents  and  injuries. 

The  average  number  constantly  on  sick  report  during  the  year  was 
1,219,  or  49  per  1,000  of  strength  ;  of  these  978,  or  39  per  1,000  of 
strength,  were  under  treatment  for  disease,  and  241,  or  10  per  1,000  of 
strength,  for  wounds,  accidents,  and  injuries. 

The  total  number  of  deaths  reported  was  412,  or  17  per  1,000  of  mean 
strength.  Of  these  246,  or  10  per  1,000  of  strength,  died  of  disease,  and 
166,  or  7  per  1,000  of  strength,  of  wounds,  accidents,  and  injuries.  The 
proportion  of  deaths  from  all  causes  to  cases  treated  was  1  death  to  118 
cases. 

Eight  hundred  and  ninety-four  white  soldiers  are  reported  to  have 
been  discharged  on  *'  surgeon's  certificate  of  disability,''  being  at  the 
rate  of  36  per  1,000  of  mean  strength. 

The  reports  from  the  colored  troops  give  the  following  figures,  which 
do  not  include  the  white  officers. 

The  total  number  of  cases  ot  all  kinds  reported  was  4,305,  or  1,708  per 
1,000  of  mean  strength.  Of  these  3,625,  or  1,438  per  1,000  of  strength, 
irere  cases  of  disease,  and  680,  or  270  per  1,000  of  strength,  were  wounds, 
accidents,  and  injuries. 

The  average  number  constantly  on  sick  report  was  122,  or  48  per  1,000; 
of  whom  94,  or  37  per  1,000,  were  under  treatment  for  disease,  and  28,  or 
11  ])er  1,000,  for  wounds,  accidents,  and  injuries. 

The  number  of  deaths  from  all  causes  reported  was  53,  or  21  per  1,000 
of  strength.  Of  these  46,  or  18  per  1,000  of  strength,  died  of  disease,  and 
7,  or  3  per  1,000,  of  wounds,  accidents,  and  injuries.  The  proportion  of 
deaths  from  all  causes  to  cases  treated  was  1  death  to  81  cases. 

The  number  of  discharges  on  "  surgeon's  certificate  of  disability"  re- 
ported was  60,  or  24  i)er  1,000  of  mean  strength. 

WORK  PERFORMED  IN  THE  RECORD  AND  PENSION  DIVISION. 

The  number  of  official  calls  for  information  from  the  Eecord  and  Pen- 
8ioD  Division  is  somewhat  less  than  during  tde  previous  years,  but  still 
continues  to  be  large.  During  the  fiscal  year  terminating  June  30, 
1872,  as  stated  in  my  last  annual  report,  19,237  applications  were  re- 
ceived, of  which  4,827  remained  unanswered  at  the  close  of  the  year. 
From  that  time  to  June  30, 1873,  the  total  number  of  new  applications 
for  information  received  was  16,601,  of  which  11,080  were  from  the  Com- 
missioner of  Pensions,  6,125  from  the  Adjutant-General  of  the  Army,  and 
396  from  miscellaneous  sources.  These  new  eases  added  to  the  4,827  cases 
remaining  on  hand  at  the  commencement  of  the  year  made  21,428  to  be 
disposed  of. 

Search  was  made  and  replies  furnished  to  the  proper  authorities  in 
19,875  of  these  cases,  viz :  13,422  to  the  Commissioner  of  Pensions, 
6,005  to  the  Adjutant-General  of  the  Army,  and  448  to  miscellaneous  ap- 
plicants, leaving  1,553  unsearched  cases  on  hand  on  the  30th  of  June, 
1873. 

As  during  previous  years,  the  applications  for  information  continue  to 
refer  chiefiy  to  the  cause  of  death  or  discharge  from  service  and  the 
hospital  history  of  soldiers  dead  or  disabled  during  the  war  of  the  rebel- 
lion. This  information  is  used  in  the  adjustment  of  pension  and  other 
claims,  and  serves  both  as  a  protection  to  the  Government  against  fraud- 
ulent claims,  and  as  an  aid  in  establishing  the  merits  of  worthy  ones. 
It  is  thoaghc  that  hereafter  the  amount  of  such  work  required  of  thia 
Office  will  slowly  but  steadily  diminish. 
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DIVISION  OF  SURGICAL  RECORDS. 

At  the  date  of  the  last  annual  report  there  were  entered  on  the  regis- 
ters abstracts  of  207,135  sargical  cases  and  of  39,291  sargical  operations, 
or  an  aggregate  of  246,426  sargical  histories.  During  the  year  12,738 
cases  of  wounds  and  injuries,  and  743  cases  of  operations,  have  been 
entered,  making  the  aggregate  219,873  cases  of  wounds  and  40,034 
cases  of  operations,  or  a  grand  total  of  259,907. 

Supplementary  information  was  added,  results  determined,  &c.,  in 
15,612  of  these  cases  from  the  files  of  the  Office,  and  in  2,683  cases  the 
remote  results  of  injuries  were  ascertained  from  the  pension  records. 

Four  thousand  six  hundred  and  sixteen  reports,  letters,  and  indorse- 
ments were  received,  indexed,  and  filed,  and,  in  addition  to  routine  ac- 
knowledgments, 566  letters  were  written. 

ABMY  MEDICAL  MUSEUM. 

Medical  8e<;tion, 

Specimens  in  museum  July  1,1872 1,125 

Speeimensin  museum  July  1,1673 w 1, 168 

Increase 43 

Microscopical  section. 

Specimens  in  museum  July  1,1872 5,533 

Specimeris  in  museum  July  1, 1873 6,  U95 

Increase 502 

Section  of  comparative  anatomy. 

Specimens  in  museum  July  1,1872 1,^0*> 

Specimens  iu  museum  July  1,1873 1,270 

Increase 7V> 

There  were  embraced  in  the — 

Surgical  section. 

Of  specimens  in  the  museum  July  1,1872 6,  09:^ 

Of  specimens  in  the  museum  July  1,1873 6,  272 

Increase 171* 

Anatomical  section. 

Of  specimens  in  the  museum  July  1, 1872 «       9\7 

Of  specimens  in  the  museum  July  1, 1873 91C> 

Increase 7?* 

Miscellaneous  section. 

Speeimensin  museum  July  1, 1872 -  .        lo<; 

Received  12 ;  transferred  8. 
Specimens  in  museum  July  1,1873 -  -        13^ 

Increase ^ -  j 

Fifteen  casts  of  pathological  specimens  and  two  volumes  of  l>lioto 
graphs  were  placed  at  the  disposition  of  Prof.  J.  B.  S.  Jackson,  to  l>i 
presented  to  the  museum  of  Harvard  University. 

From  this  it  will  be  seen  that  although  having  attained  an  o^lncio^ 
unprecedented  size  and  value,  this  national  collection  contiaxx^s  ^ 
increase  in  importance  and  is  becoming  more  generally  appreciative!  o  u 
utilized.    During  the  year  22,560  visitors  registered  their  names. 
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MEDICAL.  AND  SURGICAL  HISTORY  OF  THE  WAR. 

The  distribntion  of  the  first  part  of  the  Medical  and  Sargical  History 
of  the  War  having  been  authorized  by  Congress,  about  1870  copies  were 
available  for  issue  from  this  Office  as  shown  by  the  following  statement : 

Sent  to  congressional  committeeSi  as  specimens 12 

Sent  to  Senators 1,000 

Sent  to  Representatives 2,000 

Sent  to  Library  of  Congress 50 

Damaged  and  imperfect  copies 70 

To  be  issued  by  Surgeon  General's  Office 1, 868 

Total  number  of  copies  printed 5, 000 

The  delivery  of  copies  from  the  Goverument  Printing  Office  com- 
menced in  February,  1873,  and  they  have  been  distributed  as  fast  as 
received. 

The  demand  for  the  work  has  been  very  great,  and  the  number  of 
copies  placed  at  the  disposal  of  this  Office  proves  insufficient  to  supply 
those  who  as  ex-medical  officers,  having  rendered  satisfactory  service 
throQgh  the  war,  may  be  considered  as  properly  entitled  to  it. 

The  second  part  of  the  work  is  now  going  through  the  press  as  rap- 
idly as  iK)ssible. 

The  interest  felt  by  the  medical  profession  of  the  country  in  the 
attempt  to  establish  a  national  medical  library  worthy  of  the  name,  in 
connection  with  the  Army  Medical  Museum,  has  steadily  increased,  as 
shown  by  letters  received  and  by  numerous  presentations  of  books  and 
pamphlets  during  the  year.    The  library  now  contains  about  25,000  vol- 
umes and  15,000  pamphlets,  and  although  still  very  incomplete  when 
compared  with  similar  national  collections  in  Europe,  is  at  present  the 
largest  in  this  country.    A  new  catalogue  is  now  being  printed  which 
will,  it  is  believed,  be  a  valuable  contribution  to  medical  bibliography. 
I  would  respectfully  renew  the  recommendation  made  in  my  annual 
reports  of  1870  and  1872,  "  that  the  necessary  legislation  be  procured 
to  enable  me  to  publish  an  edition  of  one  thousand  of  the  Catalogue 
and  Tables  of  the  Anatomical  Section  of  the  Army  Medical  Museum, 
in  a  style  similar  to  Morton's  Crania  Americana,'^    A  bill  for  this  purpose 
(H.  fi.  3453)  passed  the  House,  and  was  before  the  Military  Committee 
of  the  Senate  at  the  close  of  the  last  session  of  Congress,  thus  failing 
to  become  a  law.* 

•  The  followiug  report,  No.  56,  from  the  Committee  on  Military  Affairs  of  the  House 
of  Representatives,  dated  February  4,  1873,  sets  forth  more  fully  the  reasons  for  the 
above  request : 

[Report  to  accompany  bill  H.  R.  3453.] 

The  Committee  on  Military  Affairs,  to  whom  was  referred  H.  R.  3453,  entitled  "  A 
bill  to  provide  for  the  printing  at  the  Government  Printing  Office  of  one  thousand 
eopiffs  of  the  Descriptive  Anatomical  Catalogue  of  the  Army  Medical  Museum/'  have 
had  the  same  under  consideration,  and  submit  as  a  statement  of  the  facts  in  the  case, 
and  as  reasons  for  the  passage  of  the  accompanying  bill,  the  following  commnnica- 
tiooa  from  the  Surgeon-General,  which  are  made  a  part  hereof: 

War  Department,  Surgeon-General's  Office, 

Wiishingian,  January  18, 1873. 
Sir  :  In  reply  to  your  letter  of  the  17th  instant,  asking  for  "a  statement  of  the  facts 
fpning  to  show  the  importance  of  printing  the  Descriptive  Anatomical  Catalogue  of  the 
Amiy  Medical  Museum,''  contemplated  in  the  bill  H.  K.  3453,  I  have  the  honor  to  rep- 
reftent  that  it  is  mainly  through  the  printed  catalogues  that  the  collections  of  the  mu- 
scam  are  made  available  to  scientific  students,  the  majority  of  whom  cannot  person- 
ally examine  them.  Catalogues  of  the  surgical,  medical,  and  microscopical  sections 
have  been  already  firinted,  and  their  distribution  has  resulted,  not  only  in  widely  dif- 
fiuioK  &  knowledge  of  the  contents  of  the  museum  relative  to  those  sul^jccts,  but  in 
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I  am  compelled  to  again  repeat  the  statement  made  in  previous  re 
ports  that  very  serious  and  increasing  injury  has  resulted  to  the  service 
from  the  continued  prohibition  of  appointments  and  promotions  in  the 
medical  corps.  The  inducements  of  pay  and  rank,  as  at  present  estab 
lished,  are  not  sufficient  to  make  the  service  attractive  or  remunerative 

if  to  physicians  already  engaged  in  practice;  and  though,  through  the  pre- 

requisite rigid  examination  of  candidates,  it  has  heretofore  been  found 
possible  to  secure  a  high  grade  of  talent  and  qualification,  it  is  upon 
the  younger  portion  of  the  profession,  the  recent  graduates,  that  we 
must  depend  in  filling  up  existing  vacancies.  As  a  large  proportion  of 
applicants  fail  to  pass  satisfactory  examinations  (which  require  in  each 
case  from  three  to  six  days)  it  will  be  the  work  of  several  years  to 

f  restore  the  corps  to  the  necessary  standard  of  numbers  as  provided  fot 

I  in  the  act  of  Congress  approved  July  28, 1866.  Although  ambition  to 
If  pass  the  Army  medical  board  brings  forward  many  of  the  most  promis- 
(^  ing  graduates  of  the  medical  colleges,  additional  inducements  of  rank, 
;  ^  pay,  and  promotion  are  becoming  more  and  more  necessary,  not  only  to 
{<  make  the  number  of  candidates  equal  to  the  needs  of  the  service,  but  to 
»  retain  the  most  desirable  of  them  in  the  service  under  their  frequent 
P                   inducements  to  accept  advantageous  offers  in  civil  life.    The  action  of 

II  the  American  Medical  Association,  representing  the  medical  profession 
^  of  this  country,  regarding  the  unequal  position  of  medical  officers  of  the 

^  large  volantary  cootribiitioDS  to  the  conections.    These  have  now  attained  sach 

L^  importance,  that  few  recent  works  on  military  medicine,  surgery,  and  hygiene  have 

^  omitted  to  refer  largely  to  the  rich  and  reliable  stores  of  information  gathered  wilViiii 

*:  the  walls  of  the  museum. 

It  is  now  proposed  to  print  an  anatomical  catalogue,  in  which  the  most  important 
.  feature  will  be  the  craniological  chapter.    The  measurement  and  comparison  of  huma.i^ 

J  skulls  is  an  interesting  and  difficult  branch  of  the  natural  history  of  man,  which  has 

I-'  of  late  received  much  attention  in  the  scientific  world.    It  is  a  study  that  can  only  be 

!  pursued  by  a  few  anatomists,  having  access  to  large  collections  of  crania,  and  t\^« 

'  ••  requisite  experience  and  skill  to  measure  accurately.    Craniology,  established  as  a 

'  science  by  Blumenbach  and  Camper,  was  prosecuted  in  this  country  by  Morton  with 

great  success.  His  work  was  published  by  subscription.  The  medical  officers  of  \.\\^ 
Army  have  collected  a  much  larger  series  of  American  skulls  than  have  ever  before 
'.U:  been  available  for  study.    The  collection  embraces  many  ancient  crania  from  caves 

and  tumuli,  from  Greenland  and  Alaska  to  Florida  and  Arizona,  and  specimens  from 
the  majority  of  the  existing  tribes  of  Indians,  and  of  the  extinct  tribes  of  the  historic 
period.  These,  as  well  as  a  sufficient  series  of  skulls  of  the  white  and  black  race^, 
nave  been  carefully  measured  and  figured  by  orthographic  drawings,  so  that  t\^e 
dimensions  may  be  verified.  Anthropologists  in  different  parts  of  the  world  are  anxioaa 
^  for  the  data  thus  accumulated  for  comparison  with  similar  data  published  in  Sweden^ 

i  Russia,  Germany,  Italy,  France,  and  England.    The  French  government,  througVi  \vi 

'  legation  here,  after  making  repeated  applications  for  the  tables  of  cranial  measure 

\  ments,  employed  an  artist  to  make  casts  aud  take  photographs  of  a  series  of  typical 

skulls;  and  a  professor  of  Bonn  made  the  study  of  the  collection  the  object  of  a  tri^g 
across  the  Atlantic.    I  mention  these  facts  as  an  indication  of  the  importance  of  th 
1^  collection  in  the  eyes  of  foreign  savants ;  but  it  is  especially  with  a  view  of  enablini 

J%  scientific  students  in  our  own  country  to  utilize  the  collection  that  I  urge  the  p\x\>Y\c;i 

I  ;  tion  of  this  catalogue. 

^;  In  addition  to  the  unique  collection  of  crania,  the  anatomical  cabinet  possesses 

'  good  series  of  preparations  and  drawings  of  the  various  organs  of  the  body,  x>rop»eTl 

classified  and  catalogued.    To  render  these  accessible  to  students,  a  printed  ca.ta>log^i 
.  is  simply  a  necessity. 

' '  I  take  what  I  trust  may  be  esteemed  a  pardonable  pride  in  the  reflection  tl\^t.    t\ 

important  collection  has  been  accumulated  through  the  almost  unaided  zeal  and.  i 
dustry  of  the  medical  officers  of  the  Army,  and,  I  was  about  to  say,  entirely  'writlio 
cost  to  the  Government.  It  is  true,  however,  that  a  few  preparations  have  \>*? 
obtained  by  purchase,  but  by  far  the  largest  proportion  have  been  collectod  l>y  t 
medical  officers,  or  procured  in  exchange  A>r  objects  of  ethnological  interest  collect 
'i»  by  them. 

i'  If  the  members  of  the  coraraitteo  would  contrast  the  results  obtained    'v^ritl\    1 

small  annual  appropriation  of  $5,000  for  the  Army  Medical  Museum  with  th©  ooodit: 


t 


k 
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Army — as  compared  to  that  of  other  stafif  corps — is  based  upon  actual 
investigation  of  the  subject,  and  presents  to  Congress  all  the  facts  in 
tbe  case. 

I  can  only  arge  most  earnestly  upon  your  attention  the  pressing  and 
a)>solQte  necessity  for  such  legislation  as  will  secure  to  our  officers  and 
soldiers  tbe  efficient  and  reliable  attendance  in  wounds  and  sickness 
which  the  Government  should  provide,  and  will  make  a  position  in  the 
medical  corps  of  the  Army,  now  as  formerly,  an  object  of  ambition  to 
the  best  educate<l  and  best  qualified  young  men  in  the  profession. 

At  the  date  of  my  last  report  there  existed  fifty-nine  vacancies  in  the 
medical  department,  viz :  two  assistant  medical  purveyors,  four  sur- 
geons, fifty-two  assistant  surgeons,  and  one  medical  store-keeper.  Dur- 
ing the  past  year  one  surgeon  and  one  assistant  surgeon  have  died, 
and  three  assistant  surgeons  have  resigned ;  leaving  at  present  sixty- 
four  vacancies  in  the  corps,  viz :  two  assistant  medical  purveyors,  five 
surgeons,  fifty  six  assistant  surgeons,  and  one  medical  store-keeper. 

J.  K.  BARNES, 
Surgeon- Gener at y  U.  8.  A. 
To  the  Hon.  the  Secretary  of  War. 

of  foreipi  national  museams,  and  the  larj^e  sums  annually  voted  them,  tbe  progress 
ben  accomplished  would  be  appreciated,  the  results  being  possible  only  because  the 
Iftbor  has  been  performed,  as  incidental  to  their  legitimate  duties,  by  those  already  in 
the  Goremment  service. 

I  have  restricted  myself  to  a  concise  statement  of  the  importance  of  the  proposed 
<^tilogQe.  Should  the  members  of  the  committee  desire  more  details,  I  would  respect- 
foJlj  suggest  Uiat  Assistant  Surgeon  Otis,  who  is  familiar  with  them,  should  be  granted 
a  beariog  before  the  committee. 

I  am,  sir,  very  respectfully,  your  obedieut  servant, 

J.  K.  BARNES, 
Surgeon-GeneraU^uited  Staien  Army, 

HOO.  JOHX  COBURX,  J^^'^PJ\ 

Chairman  Committee  on  Military  Affairs,  [Bp'^  \\   •  i 


''^*?,-''.  • 
^i  -^  ' 
War  Departmext,  Surgeon-Gkneral's  Office, 

fl'ashington,  D,  C,  January  24,  1873. 
Sir:  I  have  the  honor  to  forward  the  following  estimate  of  cost  of  printing  and 
bimiing  Catalogue  of  the  Anatomical  Section  of  the  Army  Medical  Museum,  viz  : 

For  1,000  copies : 

Mates  and  wood-cuts $20,000 

l*aper,  composition,  and  printing 2, 700 

Binding,  in  cloth 1,000 

Binding,  in  leather 2,500 

For  5,000  copies  the  cost  will  be : 

For  plates $38,000 

Paper,  composition,  and  printing 7,500 

Binding,  in  cloth 5,000 

Binding,  in  leather 12,500 

lota!  cost,  1,000  copies,  in  cloth 23,700 

Tocal  cost,  5,000  copies,  in  cloth 50,500 

Very  respectfully,  your  obedieut  servant, 

'       *  "^   ''  J.  K.  BARNES. 

Surgeon-General  United  States  Army, 
Uoa«  John  ConrRX, 

Ckairmam  Military  CommiHre  House  of  Representatives. 

The  committee  recommend  the  passage  of  the  accompanying  bill.  . 
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THE    PAYMASTER    GENERAL. 


PAY^LiSTEE-GENERAL'S  OFFICE, 

Washington^  October  10, 1873. 
Sib  :  I  have  the  honor  to  sabmit  my  annaal  report  of  the  transactions 
of  the  pay  department  of  the  Army  for  the  last  fiscal  year  ending  30th 
June,  1873. 

Tabular  statements  herewith  inclosed  show  in  detail  the  fiscal  oper- 
ations of  the  department  for  that  year,  summarily  stated  as  follows : 

RECEIPTS  AND  DISBUBSEMENTS. 

BaUnee  on  hand  at  beginning  of  fiscal  year,  (July  1, 1672) $2, 289, 221  94 

Received  daring  fiacal  year  from  Treasury 14,008,477  95 

Received  from  soldiers'^ deposits 209,850  38 

Miseellaneoos  receipU 221,079  32 

Total 16,728,629  59 

Disbarsed  to  the  Army §11,056,522  35 

DtabQTsed  to  the  Mflitary  Academy 176,010  97 

I>iabiizBed  on  Treasury  certificates 1,936,230  16 

Total  disbursements 13,168,763  48 

SurploB  funds  deposited  in  Treasury 1, 188, 467  30 

Miscellaneous  receipts  deposited 218, 407  00 

Balance   in  bands  of  paymasters  June  30,  1873,  to  be 

accounted  for  in  next  report 2,152,991  81 

Total 16.728,629  59 

The  most  important  matter  which  it  is  my  duty  to  bring  before  you 
is  the  imperative  necessity  of  more  paymasters.  The  sixth  section  of 
the  act  of  3d  March,  1869,  forbids  any  appointments  and  promotions  in 
the  staflF  of  the  Army  until  further  legislation.  The  thirty-first  section 
of  the  act  of  7th  July,  1838,  forbids  the  detail  of  officers  of  the  Army  as 
acting  paymasters.  Thus  the  Pay  Department  has  not  the  resources  of 
the  Quartermaster's  or  Subsistence  Departments ;  for  details  for  tem- 
porary duty  in  those  departments  have  always  been  made,  as  also  for 
aoy  of  the  other  departments  of  the  stafiT. 

There  are  now  sixteen  vacancies  in  the  Pay  Department  under  the 
ar^anization  provided  by  the  act  of  28th  July,  1866,  two  in  the  rank  of 
lieotenant-colonel  and  fourteen  in  the  rank  of  major,  five  of  these  va- 
eaocies  occurring  since  my  last  annual  report.    The  duties  of  paying 
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the  troops  daring  the  last  year  have  been  performed  in  as  satisfactory 
a  manner  as  could  be  expected,  considering  the  reduced  number  of  pay- 
masters. I  shall  do  but  simple  justice  to  them  when  I  say  that  they 
have  faithfully  and  efficiently  discharged  their  duties,  oftentimes  in  very 
remote  and  exposed  regions  on  the  frontier.^  One  excellent  officer  has 
been  lost  at  sea  and  two  attacked  by  robbers  (fortunately  foiled  in  their 
audacious  attempts)  during  the  last  year,  which  facts  exhibit  the 
dangers  incident  to  their  tours  of  duty.  The  War  Department  should 
have  it  in  its  power  to  give  respite  and  relief  to  many  on  remote  sta- 
tions, which  can  only  be  accomplished  by  an  increase  of  the  number  of 
paymasters.  But  without  reference  to  those  considerations,  an  increase 
is  needed  for  the  absolute  wants  of  the  service. 

I  recommend  that  the  number  of  paymasters  be  now  established  at 
fifty-two  instead  of  sixty  as  provided  by  law  in  the  eighteenth  section 
of  the  act  of  28th  July,  1866,  and  a  repeal  of  the  interdict  upon  future 
appointments  and  promotions.  It  is  but  just  that  the  power  of  promo- 
tion should  be  restored  to  the  Executive ;  for  what  is  an  army  or  a 
staff  corps  good  for,  in  which  the  principle  of  promotion  is  not  recog- 
nized f 

I  recommend  that  a  greater  period  than  thirty  days  be  allowed  to  an 
officer  on  leave  of  absence  without  reduction  or  pay.  Thirty  days 
barely  suffices  to  enable  an  officer  to  travel  from  remote  departments  to 
the  East  and  return.  By  the  eleventh  section  of  the  act  of  20th  June, 
1864,  it  was  enacted  that  ^'  leave  of  absence  for  other  cause  than  sick- 
ness or  wounds  may  be  allowed  an  officer  by  order  of  his  proper  com- 
mander, without  deduction  from  his  pay  and  allowances:  Provided^ 
That  the  aggregate  of  such  absence  shall  not  exceed  thirty  days  in  any 
one  year.''  A  previous  act  (of  3d  March,  1863)  provided  that  the  re- 
duction should  be  one-half  the  pay  and  allowances  of  the  officer. 

The  only  other  legislation  concerning  the  Pay  Department  which  I 
recommend  is,  that  the  pay  of  paymasters'  clerks  should  be  increased. 
It  is  now  $100  per  month.  A  large  share  of  their  duties  is  discharged 
in  regions  where  the  journeys  are  arduous  and  very  dangerous — regions, 
too,  having  many  attractions  to  draw  them  from  our  employment.  The 
superior  pay  enjoyed  by  clerks  of  the  Quartermaster's  -and  Subsistence 
Departments  has  often  worked  to  the  injury  of  the  Pay  Department 
Expert  clerks  of  this  Department  have  resigned  and  gone  into  those 
Departments.  This  is  but  the  natural  effect  of  inadequate  com|>ensa- 
tion  and  of  the  existing  inequalities. 

The  acts  of  15th  May,  1872,  concerning  the  pay  of  the  enlisted  men, 
and  establishing  a  system  of  deposits,  have  signally  ameliorated  their 
condition.  But  they  have  not  yet  reduced  the  number  of  desertions  as 
much  as  we  had  hoped.  Still  the  number  of  desertions  in  the  Army,  in 
the  fiscal  year  ending  30th  June,  1873,  was  five  hundred  less  than  in  the 
previous  year,  and  one  thousand  less  than  in  the  year  ending  30th  Jane, 
1871.  It  would  be  difficult  to  devise  legislation  better  calculated  than 
those  acts  to  encourage  re-enlistments,  reward  faithful  service,  and  di- 
minish desertions.  It  may  require  the  experience  of  several  years  to 
develop  their  full  effect  upon  the  rank  and  file  of  the  Army.  Some  of 
the  company  commanders  represent  that  the  interest  given  for  deposits 
should  have  been  established  at  6  per  cent.,  instead  of  4  per  cent.,  per 
annum. 

1  append  to  this  report  a  table  exhibiting  the  average  amount  of  de- 
posits per  company  during  the  fiscal  year  ending  June  30,  1873,  in  the 
various  military  departments.  From  this  it  appears  that  the  largest 
amount  of  deposits  per  company  was  in  the  Department  of  Arizona, 
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viz,  $1,583 ;  next,  in  tbe  Department  of  the  Columbia,  $717  per  com- 
pany. In  these  departments  there  was  the  greatest  amount  of  field  op- 
erations, the  troops  being  in  campaign  against  tbe  Apaches  and  Modocs. 

This  shows,  as  I  expected,  that  in  time  of  war  the  most  deposits  will 
be  made  by  the  enlisted  men.  During  the  civil  war  such  a  system  would 
have  given  the  Government  the  handling  of  many  millions  for  years. 
During  the  last  years  of  the  war  there  were  at  least  about  14,000  com- 
panies of  troops  employed.  This,  at  the  rate  of  $1,500  deposited  by 
each  company,  would  have  made  $21,000,000  per  annum. 

During  the  year  ending  31st  August,  1873,  $246,643  (or  an  average 
exceeding  $20,000  per  month)  have  been  deposited,  the  use  of  which  the 
Government  will  have  for  an  average  period  of  about  two  and  one-half 
years. 

Bespectfnlly  submitted. 

BENJ.  ALVORD, 
Paymaster-Oeneral  United  States  Army. 

The  Hon.  the  Secretary  of  War. 


C. — Soldiert^  deposits  in  the  fiscal  year  ending  June  30, 1873. 


Department. 


Nnmber  of 
troops. 


Amount. 


Average  de- 
posit per 
company. 


DcpsiUiwut  of  Ariaona 

ItepuUaeni  of  the  Columbia . 

Drpvtmeat  of  the  Miasouri . . 

I>9»taMat  of  Dakota 

Department  of  Tezaa 

O^partnent  of  the  Platte 

I^upartaent  oT  Catifomia 

I>«partiBcnt  of  the  South 

I>nnrteeotoftheGalf 

X^rpartaent  of  the  Lakes 

I^MTtmentoftheEast 

Waahufton,  D.  C 


Total. 


94  oompanies 
31  companies 
S3  companies 
66  companies 
78  companies 
70  companies 
90  oompanies 
38  companies 
80  oompanies 
14  oompanies 
33  companies 


$37,991  93 

15, 058  75 

33,543  70 

35,443  75 

36.308  01 

33,377  66 

5,668  75 

9,  491  50 

3,173  00 

830  00 

900  34 

65  00 


$1,583  00 
717  08 
635  83 
537  03 
465  48 
463  54 
383  43 
349  77 
158  60 
59  38 
38  13 


435  companies 


309,850  38 


483  36 


BENJ.  ALVORD, 
Paymatter- General  United  States  Army. 
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REPORT   OF    THE    SECRETARY    OF   WAR. 


Statement  showing  the  amount  in  the  hands  of  each  of  the  disharsing  officers  of  the  Pay 
from  the  Treasury  or  turned  over  by  other  agents,  during  the  fiscal  year  ending  June  30, 
or  replacement  in  tlie  Treasuryy  and  the  balance  remaining  unaccounted  for^  to  be  applied 


Pajmasters. 


Balances  in 
hands  of  pay 
masters  ana 
unacconnted 
for  July  1, 
1872. 


Atsistant  PaymasieraGeiurdL 

iNathanW.  Brown 

Daniel  McClure 

DeptUy  Paynuuter-UenercU. 

CaryH.  Fry* 

Paymaaten. 

Franklin  E.  Hunt 

Henry  Prince 

Samnel  Woods 

Augustus  H.  Seward 

Bobert  A.  Kinzie 

Creorge  L.  Febigor 


David  Taggart.. 

Henry  C.  Pratt . 
Simeon  Smith... 


Charles  T.  Lamed  — 

Edward  Wright 

John  P.  Brua 

Kodney  Smith 

Joseph  H.  Eaton 

James B.M.  Potter... 

G  eorge  P.  Ihrie  t 

William  A.  Rucker... 
Roberto.  Walker  .... 
William  H.  Johnston  . 

William  R.  Gibson.... 


Charles  J.  Sprague 

Thomas  H.  Halsey 

William  B.  Rochester. 

Henry  B.  Reese 

N  icholas  Vedder 

Edwin  D.Judd 

Valentine  C  Hanna — 

William  Smith 

Charles  M.  Terrell 

Thaddens  H.  Stanton  . 

George  E.  Glenn 

Brantz  Mayer 

James  W.  Nicholls. . . . . 
Robert  D.  Clarke 

James  H.  Nelsont 


John  S.  Walker§ 

Charles  W.  Wingard. 
James  P.  Canby 

P.  P.G.Hall 

George  W.  Canbee ... 
Etlwiii  H.  Brooke  . . . 

Israel  O.  Dewoy 

James  R.  Mears 


Robert  Morrow . 


Aaa  B.  Carey 

William  P.  Gould. 
Frank  Bridgeman. 

David  Tavlor 

V.  S.  Eggk'ston  . . . 


Total. 


$186, 997  91 
4, 345  36 

197,491  67 

176, 799  66 

18,629  08 

101,416  12 
94, 556  60 

27,011  17 

9,096  52 

79, 144  66 
29,690  01 


107, 185  02 

26, 194  80 
14,  609  15 
6,632  08 


102,  471  41 
.•»8,  529  67 
15,531  47 
45, 151  45 


38, 791  27 

16,  049  24 

4,  462  41 
80,  440  67 
21,  398  34 
40,  749  48 

8,  853  98 
37, 630  06 
a5, 152  58 
70,119  52 

2, 514  96 

27,  477  14 
2, 976  98 

75,  906  96 
5'^,  880  25 

236  46 

11,081  82 

13.  869  51 
16, 239  55 

70, 610  42 

3,568  51 
48,  696  93 
44, 151  44 
12,  867  48 

6,035  59 

23,  033  68 
52,  784  89 
32,  044  07 
37,091  63 

28,  422  31 


f2, 113,  849  86 
1,296,000  00 

790.033  88 
1, 549, 000  00 


142,500  00 
1,216,400  00 

128, 000  00 
445, 000  00 

145, 250  00 

324,  900  00 
1, 134,  740  00 

3, 689  78 


1, 538,  597  69 


21,000  00 


1, 361, 000  00 


55, 059  82 


87, 500  00 


534,  953  92  ' 


651,  000  00 
237,238  00 


232, 765  00 


.  I  2,  289, 221  94  :     14, 008,  477  95 


Received 

fY<om  other 

sources. 


1170,476  88  i{   e*^g 
117,621  68  I      1,966  95 


6.000  00 

8,  517  46 

575,  895  60 

457,641  19 
181,055  12 

1S9, 199  78 

96,  797  23 

I 
188,  450  00  j 

66,  744  69  { 
109, 260  65  I 

3,200  00 

669, 028  72  I 
185,884  46  I 
271, 071  07  I 

87, 977  03  I 

236,923  08  I 
34,  800  97 
206, 688  96 
220, 2-20  77 
204,  472  00  I 

138, 621  52 

329.542  11  I 

66,  048  42 
364, 745  83 
152.  980  25 
319,010  39 
189,961  11 
206,  803  18 
33H,  380  69 
467,  822  96 
272,218  93 
217,  875  70 
123,  500  00 
300, 070  44 
103,  645  55 

104, 654  60 

66,773  35 

61,948  00  j 
296, 699  8L  I 

313,441  46  j 

417,  833  89  ! 
275,  806  55 
269,  850  67  i 
350,  377  79 

147, 162  37 

1P8. 161  22 
206,  419  27 
180,742  43 
243,083  06 
105, 289  97 


If 


<  '  50  00 
\  14,  602  10 
7,  534  70 
8,090  18 
6.401  66 
5. 072  89 
34  39 
6,  852  42 
3,262  39 
2.h85  29 
4,8;i8  30 
4,  645  78 
1,  716  98 


11,105,398  86  j  221,079  32 


Soldiers'  , 
deposits. 


I    1566  09] 
195  00 


289  25 

300  W 
199  83  I 

1,235  00 
893  00  , 
505  75  ' 


25  00 
45  00 


7,294  60 

2,745  00 
3,555  00 
2,  779  01)  ' 
4. 550  15 

2, 277  00  , 

I   5, 020  76  1 

I   2,310  75 

695  00  I 
k55  00 
3, 615  00 

275  00  • 
1, 974  OO 

830  00  ' 

13,  332  n 

9, 25:1  53 

11,020  49 

12.276  25  ' 

2, 501  75 

5,006  00 

65  00 

J  21, 995  47 

I   1,  404  00  . 

2, 172  OO  I 

2,826  50  I 

?   6,288  00 

10.  067  OO 
8, 946  W  I 

12,  07t*  64  I 
2,000  00 

1 13, 685  70 

9,  870  00  I 

5.  743  W 

6.  837  45 
2, 2:«  2.'> 

7.  114  00 


209,  850  3* 


•  Died  March  5,  1873. 


t  Kesigued  Jnly  1,  1873. 
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Dfpartment  amd  unaccounted  for  on  the  \9t  of  July,  1872;  ihs  amount  remitted  to  each 
l^Cd;  the  amovnt  aeeounted  for  by  accounts  and  vouchers  of  expenditures,  or  by  traiisfer, 
t4>  unpaid  dues  for  senice  rendered  in  the  fiscal  year  ending  June  30,  1873. 


Total  recWved 

and  to  be 
aoroooted  for. 


j  Amoant  re-  !.tSSiri«^   Transferred  to 


Expenditnre.  pl^in  th.i -^-t« 
I    -i^TeaBury.      deposited. 


I 


t2.47dft«  19 
1.4a0.13d99 

993.525  55 

1.134,319  03 

«W,  147  il 

7Qa,8»ei  12 

1.4».477  43 

533.903  76 

414. 188  19 

4S,e8S  32 

l.J0Sc584  98 

U4.303  19 

M.39T  84 
«0«!«3  49  I 
»!,344  86  I 

I.e;.954  60  , 

344109  88 
W.921  97 
HMSO  01  ; 
274.734  10  I 
909.310  69 

1,551.010  93 

I 

35I,6»40 

71.889  59 
511.393  00 
1<I^07I  TS 
M3.154  13 
«»-.5K7  96  I 
3M.581  97  I 
440. 794  14 
555.651  14  < 
KM>.30t  T7 
:9Sis.396  09 
I Jl.  994  01  , 
3tn.50»  45 
•ni,  156  87  I 

374, 175  77 

79,781  37  ' 
7i).9M01 

«4.9»1  9S  ' 

n».0M  10  > 

341,530  66 
339L4B9  41 
X79,ZM  16 

40153S  47  j 

94.397  »  I 
«7.e39  45 
994.  MS  95 
«C.7M  79  I 

149.5C1  96  I 


I 


1614,644  88 
145,333  65  ' 


•89,000  00  ' 
51, 610  92 


IS,  829  82  < 
1,966  95 


9.406  02    208,785  65 


5,  415  61  I      170,  893  89 


515.286  10  . 
279, 092  40  i 
133,994  03 

843, 180  69 

"*"55,'i25'92" 
115,069  90 

16. 522  26 

5, 327  51 

2,  040  81 
1,965  88 

3,054  25 

other  payiuuB- 
ters. 


$1,  591,  628  53 
1, 137,  507  02 

775,333  88 

1, 453,  936  86 

50,259  34 

328.  614  08 

1,048.033  35 

192  15 


996. 410  31  , 

80, 677  78  j 

159. 843  03  . 
310. 130  05  I 

36.248  13  ,. 

658,  .104  46  1. 
159, 769  75  ' . 
168. 693  06  I 

1, 368. 847  96  j 

144, 643  59  I 

37,108  63  . 
170.614  54  1. 
903,855  59  I 
148.849  91  I. 

345, 746  98  I 

104,846  93  I 

58.880  60  t 
402.071  61  , 
141.325  01)  I 
399.214  45  l 
134.197  94  •- 
957,604  W 
260,  594  65 
307,895  99 
7S.%  163  1.'. 
194.632  OU 
117,058  83 
310. 585  43 
640.328  43 

947.970  84 

58,915  59  '. 

61.609  38  ' 
950,001  75  j 

967,529  51  '. 

979,791  34  i. 
979.597  06  ! 
959.379  24 
313,645  75  I. 

949.650  57  '. 

134.0n  75  ! 
110,9  79  . 
I4i4S7  79 

187.607  79  ' 
111.095  80  . 


6, 911  44  I   4, 074  29  j    229,  578  80 


68,349  80 

39.500  00 
49,710  76 


I 


279  71 
425  00  j 
85.000  00  I 
I 

"*"29i  66*1 


90,000  00 

31.390  05 

144  46 

32,000  00  ! 

4  10  I 

25, 109  63  I 

I 


100  80  , 


8,000  00 


5,568  09 


8.574  18 
346  40  I 


11,937  98  i 
4. 113  80 


10, 390  97 

*"i'66o'6<V| 

14. 906  60  ; 
52  30 


829  04  I 

1,  7.50  62  1 
1,  499  33  I 

119  11  ' 

4,128  72 

3<»0  88 

3, 347  11 

556  97  I 

1.963  39 
135  63 
2,220  58  I 
2,611  73  I 
2,561  69  I 

7, 575  78  j 

3. 521  20  I 

676  76  < 
10,921  68 
5, 078  14 
3.119  26 
7,798  17 
1,758  03 
5,858  70 
8,  455  13 
9. 593  47 
10,697  53 
2, 955  28 
6, 616  05 
3.566  07 

9. 107  81 

388  20  I 

539  50 

8. 121  83 

14, 602  10 

7, 534  70  ' 
8,090  18 
6,  401  66  , 
5, 072  89  I 

6, 852  42 

3,262  39  I 

2,885  29 
4.838  30  ; 
4, 645  78 
1,  716  98  ! 


264,331  57 

203,  532  17 
951, 184  84 

77, 934  95 

36,964  06 
40, 723  86 
84, 254  01 

90, 171  34 

97,  499  98 
60, 777  01 
29, 257  58 
26,  300  00 
47,  755  70 

1,031,965  33 

204.447  10 

12,180  77 

54, 319  06 

32,299  54 

8,060  62 

3,  134  15 

63,465  33 

149.  774  39 

66,  679  84 

52,007  46 

26,  788  51 

3,083  24 

24,671  88 

123,277  85 

1, 185  37 


6,000  00 
64. 342  07 

79,301  95 

123. 134  59 
1,613  30 
9,400  00 
8,216  52 

106. 986  77 

63,986  35 
83.  l.%6  22 
24.  .Ml  00 
35, 288  57 
16,  350  00 


;.C,!04,«tt  45   13, 168, 763  48  ;  1, 188.  467  30  i  218,  407  00   11, 105, 398  86 


) 


Balance  in 
Total  amount  hands  of  pay- 
accounted  for.  I     masters 

i  Jane  30, 1873. 


19,  302, 103  23 

1176, 876  96 

1. 336,  418  54 

83.710  45 

993,  525  55 
1, 630, 248  27 

104.070  76 

570,  872  95 

664.  873  21 

1, 297,  662  55 

49, 274  32 
39.094  91 
195,  814  88 

262, 949  35 

25,550  95 

536,975  34 

18,996  49 

414. 188  19 

625  82 
524  98 


397, 
1,305, 

114. 309  19 

397  24 
863  49 
503  89 


25,459  50 


200. 
256, 

1, 460, 

.129, 
98, 
202, 
2:0, 
199, 

1. 475. 


001  97 

106  96 
021  27 
092  70 
258  32 
167  30 

287  39 


31,  840  97 

167,  953  49 

14, 995  99 

46. 197  31 

39, 475  78 

10, 143  39 

75,  753  54 

7,471  12 

12, 710  65 

4.364  95 

27,597  17 

63, 457  00 

11,692  98 

24, 395  60 

172,  620  95 

5,537  69 

36,208  58 

3,208  57 

45,  726  09 

43, 984  52 

344,205  28 

71.  882  59 
498,612  35 
178,  706  78 
335,556  96 
145, 130  26 
322.828  29 
416.328  54 
383.  0:N)  19 
824,  764  08 
232,118  04 
128,  665  44 
341,873  36 
767, 172  35 

257, 564  02  |   116. 611  75 


58, 603  72  I 

76, 716  06 
323,  412  05 

361,433  56 

410,  460  63 
TOO.  538  52 
279.294  70 
327, 135  16 

356,498  76 

212,  592  76 
196,  471  26 
176,  807  02 
242,  448  74 
129,215  17 


I 


95, 681, 036  64 


21, 15V 

1,  812  9.% 
475  64 

43. 558  42 

28,  .'>43  47 
41,001  14 
53,187  71 
43, 183  00 

50, 036  71 

11,734  53 
71,361  19 
47, 6.55  2:i 
45. 306  98 
13.328  09 


2, 152, 991  01 


:  |6>jG  51  of  niiaeeUaueoas  receipts  nut  deposited. 


15  W 


§  Lost  at  sea  January  27, 1873. 
BENJ.  ALVORD, 

I'at^watter-GeneraL-l^,  S.  A^ 
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REPORT    OF    THE    SECRETARY    OF    WAR. 


Statement  of  the  account  of  the  Pay  Department  with  the  several  appropri- 


Appropriations. 

Balance    July    1, 
1872. 

Amonnt  of  appro- 
priations. 

0)  X 

c  ^ 

S  =  2 

til 

Ifl 
1" 

nP 

DeAnitt, 
SnbaiatAnce  of  offioers 

11,044,142  99 

594. 135  93 

216, 393  41 

385,518  19 

14, 706  58 

24C  54 

143,  876  92 

3,  514,  430  29 

283. 136  17 

188.982  03 

4, 274, 877  68 

143, 986  29 

1,987,805  93 

7, 422  78 

64,  695  75 

4,  436.  480  20 
464,  610  67 

81,724  11 

i 

5il,015  00   *•'  fi3*>  214  .■» 

Foraiirc  f»»r  olfioors'  horsf'S 

13,  407  47 

Pay  in  lieu  of  clothing  officers' 
servant^s 

6  96 

Pay  Ui  discharged  soldiers,  cloth- 
inc  not  drawn 



25,  OCO  00 

Subsistence  of  officers  at  Military 
Academy 





Pay  in  lieu  of  clothing  otlioors' 
servants  at  Military  Af-adfuny  .. 



Pay  of  two  and  three  years'  vol- 
unteers   . 

1,477  17     Ifi  473  4.V5  0.-. 

Bounty  to  volunteers,  widows,  and 
legal  heirs 

3.  H%,  80.->  2? 
&sJ,  477  47 

Pay  of  militia  and  volunteers 

Pay  and  bounty,  officers  and  men, 

Department  of  Missouri 

Pay,  A  0  .0  le  hundred  days'  volun> 
teeib           

500,000  00 

Payment  of  expenses,  reconstruc- 
tion acts                       .  . 

10 

Bounty  to  volunteers  and  regtilars 
on  enlistment 

2»  582, 125  59 

Forage     for     officers'  horses  at 
Military  Academy   

InoidentAl   expenses  of  Quarter- 
mast'Or's  Department 

65  22 
8,  666  02 

1 

Pay  of  the  Army  prior  to  July  1, 

917,756  94 

1    IM  vr»  Asi 

Pay   of    the   Military  Academy 
prior  to  July  1, 1871 

299  94  1 

Transportation  of  officers  and  bag- 
gage prior  to  July  1, 1871 

250  40  1        18.  lis  60 

1            ' 

Total 

17, 847, 172  46 

17,  756  94 

11,780  81  <27.616,667  ^1 

Torjiteal  year  etuiingJune  30, 1872. 

"Pav  nf  tliA  Armv           . . . 

630,392  38 

625  50 

90  39 

47, 775  50 

1, 177, 149  59 

19,924  17 

26  01 

4,000  00 

21, 183  61 

2, 184  :«> 

124  75 

1, 498  25 

Mileage      

1 

Oeneral  expenses 

$6.000  00 

Pay  of  the  MiliUry  Academy 

Total 

678,  883  77 

6,000  00 

1.  201,  099  77 

24, 99«)  97  ; 

For  fiical  year  ending  June  30, 1873. 
Pftv  nf  thft  Armv 

12, 105, 591  32 
315, 000  00 
175. 000  00 
222, 937  50 

19,  898  08 

1 
11,549  67  '                      ^ 

Mileage 

549  60 
4  19 
16  19 

Oeneral  expenses 

r::::::::::::: 

Pay  of  the  Military  Academy 

Total : 

12, 818,  528  82 

19,  898  08 

12, 1 19  65  ,                       23 

— ~ " — 

Bounty  act  July  28,  1866 

11,144,736  11 

28,000  00 

500  00 

Traveling     expenses,    California 

. 

Traveling  expenses,  Michigan  vol- 
nuteera 

1 

Total 

11,173,236  11 

1 

Aggregate. 
Definite  appropriations 

18,  526,  056  23 

12,  824,  528  82 
11,173,236  11 

1,238,754  79 

I                              1 
48,  891  43   27. 6\%  668  10 

Indefinite  annronriations 

Total 

18, 526. 056  23 

23,  997,  764  93 

1, 238,  754  79  i4R  891  43   27.  616l  668  lO 

1 

1 
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c'muithjeci  to  its  control  during  the  fiscal  year  ending  June  30, 1873. 
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31.  rCi  28  ! 


•a 


ill  4M 


$3,  i;r7.  r>05  65 

607, 543  90 

S16,  404  64 

410, 518  19 

14, 706  58 

246  54 

16,652.783  42 

7. 416. 695  04 
566, 613  64 

168,962  03 

4,774,877  68 

143,986  59 

4,570,099  53 

7.  423  78 

64, 760  97 

5,653,123  5t2 

464, 910  61 

100,087  11 


$1, 001,  692  67  I  *8fi.  73fi  82 
757  80    


139,  725  66       42, 178  71 

92,  671  20  ,  106,  828  09 

7,893  16 


t273,  873  10  I       4. 126,  713  88  j      3,  236  76 
1, 077,  577  90  ,      4.  705,  614  35         1,  516  75 


$1,  088,  429  49 
757  80 

181, 904  37 

199,  499  29 

7,  893  16 


4, 403,  823  74 
5,  784,  709  00 


4,274,877  68  ! [    4,274,877  68 


59  82 


16,  444  81  ; 
128  00  ' 


2J«7  64  I  16,  802  27 
I  128  00 


•I- 


2.671  49  ! 


t 


2,671  49 

I            27, 000  00         2,  542, 511  19  I  394.  887  27  I  2, 904, 398  46 

334,653  64! 334,653  04 

4,218  73  1 4,218  73 


I 


•^1  33      A  531, 269  41  I       1, 378. 510  82       17.  iiTiO,  574  26     635,  f.^2  04      19, 264, 767  12 


12,  589, 076  16 
606,788  19 

34,500  27 

211, 018  90 

6, 813  43 

246  54 

12, 248, 956  68 

1, 631, 986  04 
566,613  64 

188, 983  03 
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REPORT 

OF 

THE   CHIEF  SIGNAL-OFFICER. 


War  Department, 
Office  of  the  Chfef  Signal-Officer, 

WaMngtoriy  1).  0.,  November  1,  1873. 

Sir:  Instnietion  in  military  signaling  and  telegraphy  has  continued 
doriug  the  past  vear  at  the  Signal-School  of  Instruction  and  Practice  at 
Fort  Whipple,  Va. 

One  of  the  offtcers  at  the  Military  Academy  at  West  Point  is  designated 
a9  instractor  of  military  signals  and  telegraphing,  but  no  report  has  been 
iweived  from  him,  and  it  is  not  known  what  proportion  of  study  and 
piactice  is  allotted  the' several  branches  under  his  charge.    Experience 
leads  to  the  belief  that  the  whole  time  of  a  skilled  and  industrious  officer 
would  be  occupied  by  a  course  of  instruction  of  the  cadets  at  West  Point, 
which  sbould  insure  to  them  that  proficiency  in  military  signaling  and 
telegraphy  requisite  to  maintain  equality  in  these  branches  with  the  of- 
iicere  of  European  services,  or  to  be  of  any  practical  value  to  the  Army 
of  the  United  States.    The  recommendation  made  in  previous  reports 
that  more  special  instruction  at  the  Military  Academy  should  be  pro- 
vided for,  with  a  merit  value  affecting  the  standing  of  the  cadets,  is  re- 
newed, and  it  is  also  suggested  that,  to  secure  accuracy  and  uniformity, 
the  officer  to  be  in  future  charged  with  that  instruction  should  have 
passed  the  course  at  Fort  Whipple.     There  has  been  a  partial  instruc- 
tion in  the  Department  of  the  Missouri,  under  the  charge  of  Second  Lieut. 
Philip  Beade,  Third  United  States  Infantry,  and  acting  signal-officer  of 
that  Department.     Although  this  officer  has  not  had  the  advantage 
of  the  course  provided  at  Fort  Whipple,  his  industry  and  zeal    have 
been  attended  with  good  results.     His  reports  show  fifty  five  officers  to 
have  been  fully,  and  ninety-seven  partially,  instructed,  and  one  hundred 
and  two  enlisted  men  fully,  and  three  hundred  and  ten  partially,  in- 
structed during  the  year. 

The  only  full  and  regular  course  of  instruction,  that  at  Fort  Whipple, 
has  continued  to  be  under  the  immediate  direction  of  First  Lieut.  O.  E. 
Kilboume,  Second  United  States  Artillery,  acting  signal-officer,  who 
has  proved  faithful  and  efficient.  The  report  of  commissioned  officers 
ingiructed,  (six  in  number,)  with  their  respective  amounts  of  field-prac- 
tice, is  given  in  Papers  1  and  2,  hereto  attached.  The  number  of  private 
»H>Mier8  instructed,  as  candidates  for  promotion  to  the  grade  of  observer- 
■•<ergeant,  has  been  sixty-seven,  and  of  those  instructed  as  assistants  to 
observer-sergeants,  ofte  hundred  and  twenty-seven.  The  details  of  their 
instruction,  examination,  promotion,  and  duty  are  presented  in  Papers 
3  and  4. 

The  Signal-School  of  Instruction  and  Post  of  Fort  Whipple,  Va.,  has, 
during  the  year,  assumed  a  character  of  permanence  which  has  been 
much  desired.    Xew  barracks,  a  mess-hall,  a  guard-house,  and>  stables 
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have  been  erected ;  and  two  buildings  for  officers'  quarters,  a  building 
for  tbe  purposes  of  instruction,  and  a  wapron-shed  for  the  field-telegraph 
train,  are  in  progress  of  construction.  The  hospital  has  proved  ample 
for  the  requirements  of  the  command,  and  has  been  well  managed  under 
the  charge  of  Acting  Assist.  Surg.  L.  W.  Eitchie.  A  large  amount  of 
work  has  been  performed  in  the  leveling  and  preparation  of  the  groand 
occupied  by  the  old  fortifications.  To  complete  the  equipment  of  the  post, 
in  addition  to  the  need  for  a  commissary  and  quartermaster  store-house, 
a  wagon-shed  for  quartermaster  wagons,  and  stabling  for  necessary 
public  animals,  a  pressing  want  is  felt  for  officers'  quarters,  those  now 
provided  not  being  sufficient  for  the  number  of  officers  regularly  on  daty 
-and  under  instruction.  Tbe  Port  has  become  of  interest  to,  and  is  fre- 
quently visited  by,  distinguished  American  citizens  and  officers  of  foreign 
governments.  It  is  desirable  that  the  War  Department,  always  con- 
sidered responsible  for  its  existence,  should  provide  for  it  as  a  creditable 
and  representative  post.  The  care  of  the  Secretary  of  War  has  been 
already  directed  to  the  comfort  of  the  enlisted  men.  His  favorable  con- 
sideration is  now  asked  to  secure  the  requisite  accommodation  for  the 
officers  and  the  protection  of  the  public  property. 

The  field-telegraph  train  has  been  greatly  improved,  and  drills  with 
it  are  regular  and  satisfactory,  having  been  under  the  special  direction 
of  First  Lieut.  E.  P.  Strong,  Fourth  United  States  Artillery,  acting  sig- 
nal-officer, who  ha^,  during  the  year,  been  in  immediate  charge  of  the 
post,  and  has  shown  much  energy  in  the  performance  of  the  duties  con- 
fided to  him.  The  other  drills  of  the  signal-service  detachment,  with 
signal  equipments,  and  with,  as  well  as  without,  arms,  have  been  thorough, 
and  through  increased  facilities  a«  well  as  numbers  discipline  has  been 
advanced.  The  system  of  duty  and  practice  at  Fort  Whipple  gives  the 
military  training  necessary  for  the  duties  of  the  signal-service,  and  it 
imparts  the  accurate  understanding  of  the  special  branches  for  which  it 
has  been  established.  It  is  the  sole  place  in  the  United  States  where  either 
commissioned  officers  or  enlisted  men  can  be  completely  instructed  and 
tested  in  a  branch  of  the  military  profession  now  recognized  to  be  of 
prominent  importance  in  time  of  war,  and  of  no  less  utility  in  time  of 
peace. 

The  study  of  military  signaling  and  telegraphy  requires  that  the  stu- 
dent shall  have  the  example  and  illustration  of  a  skilled  master.  It 
would  be  unwise,  in  providing  for  the  instruction  of  the  Army,  to 
ignore  the  thorough  and  well-appointed  school  already  established,  and 
to  expect  much  benefit  from  the  mere  issue  of  text- books  and  equip- 
ments, where  teacher  and  taught  are  alike  ignorant.  The  plan,  at  one 
time  suggested,  that  post-adjutants  should  become  instructors,  has 
proved  a  failure. 

During  the  past  year  a  number  of  officers  have  applied  to  be  in- 
structed at  Fort  Whipple;  but  the  absence  of  any  arrangement  for  de- 
tails has  prevented,  for  the  time,  a  favorable  consideration  of  their 
requests.  It  is  desirable  that  a  system  of  details  should  be  established. 
The  proper  discharge  of  the  duties  of  the  field  signal-service  simply, 
i,  «.,  those  embracing  only  such  knowledge  of  military  signaling  and 
telegraphy  as  is  constantly  requisite  at  our  frontier  post«  and  for  Indian 
wars,  in  time  of  general  peace,  or  in  the  field  during  war,  requires  a 
special  tuition  of  at  least  sixth  months'  duration,  and  officers  of  every 
regiment  and  company  ought  to  pass  through  the  course  as  a  part  of 
their  requisite  military  study.  The  signal-service  is  an  armed  organ- 
ization, and  often  needs  the  disciplined  use  of  arms.  Drills  with  arms, 
the  movement  of  armed  bodies,  and  the  care  of  troops  are  as  const  it  u- 
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ent  a  portion  of  the  duties  at  Fort  Whipple  as  at  any  post  of  the  Army, 
aud  the  officers  ordered  there  need  lose  nothing  of  their  military  prac- 
tice. It  is  recommended  that  six  officers,  to  be  selected  by  the  Secretary 
of  War,  upon  the  recommendation  of  their  regimental  and  depart- 
meDtal  commanders,  be  detailed  for  instruction  iu  the  duties  of  the 
^^ field"  signal-service  alone,  as  distiugaished  from  the  fall  duties  of 
that  service.  These  officers  to  rejoin  their  commands  upon  the  comple- 
tion of  the  coarse,  their  places  to  be  supplied  through  other  details, 
published  in  advance,  in  the  manner  customary  in  details  for  artillery 
instraction.  The  time  of  instruction  would  average  about  six  months. 
The  officers  so  to  be  detailed  should,  however,  be  held  to  be  of  a  class 
distinct  from  those  charged  with  the  full  duties  of  the  signal-service. 
The  fall  duties  of  the  signal-service  include  those  applicable  to  peace 
as  well  as  to  war,  and  to  attain  proficiency  In  them  the  whole  time  of 
an  officer,  during  years  of  study  and  application,  is  requisite.  They 
eoaiprise  the  duties  of  the  Held  signal-service  above  described,  and 
also  all  the  duties  of  the  service  in  relation  to  the  display  of  warning 
signals,  giving  notice  in  advance  of  storms  and  floods.  The  latter  in- 
volve the  study  of  meteoric  indications,  and  the  practice  and  habit  of 
controlling  the  organization  spread  over  the  United  States;  of  manag- 
ing the  taking,  telegraphing,  receipt,  collocation,  and  publication  of  re- 
ports from  the  different  stations ;  of  deducing  correct  results  from  them, 
and  of  giving  necessary  warnings,  by  signals  or  otherwise,  when  dan- 
ger threatens.  The  value  of  the  officer  constantly  increases  with  the 
experience  had  in  the  observation  of  storms,  the  study  of  meteoric  in- 
dications, and  the  correct  ordering  of  signals.  To  fulfill  it  reliably,  the 
employment  of  a  selected  officer,  once  placed  upon  this  duty,  must  be 
permanent'.  Provision  should  be  made  for  such  permanent  employment 
for  the  same  reason  as  it  is  made  for  the  permanent  employment  of  offi- 
cers of  the  engineers  and  of  ordnance.  It  will  be  fatal  to  the  service 
if  it  is  attempted  to  perform  its  duty  by  temporary  details.  The  detail 
of  officers  for  the  duties  of  the  full  signal-service,  as  distinguished 
from  the  field  signal-service,  should,  therefore,  bo  regarded  as  almost 
necessarily  permanent,  and  it  should  be  made  with  the  expectation  of 
being  permanent,  until  such  time  as  Congress  shall  provide  an  estab- 
lished organization,  to  prevent  the  accidents  and  imperfect  working  to 
which  a  temporary  service  is  always  liable.  The  urgent  need  of  such 
leeislation  is  again  presented  for  the  consideration  of  the  Secretary  of 
War. 

In  the  last  annual  report  mention  was  made  of  the  hardship  in- 
volved in  the  fact  that  the  officers  detailed  for  the  duties  of  this  service 
were  subjected  to  the  misconstruction,  and  sometimes  to  the  injustice, 
o(  those  from  whose  commands  they  are  involuntarily  separated.    Ap- 
plications are  frequently  pressed  to  bring  about  the  relief  of  officers, 
by  persons  wholly  ignorant  of  their  duties,  which,  if  successful,  would 
seriously  embarrass  the  execution  of  the  work  required  by  law.     It 
oaght  not  to  remain  possible,  through  neglect  of  legislation,  that  the 
whole  machinery  of  the  signal-service  should  stop  in  an  hour,  as  might 
already  have  happened  had  not  the  wise  discretion  of  the  Secretary  of 
Wmr  been  exercised  to  prevent  so  great  a  misfortune.    Justice  would 
*eem  to  require  that  a  service  which  has  existed,  and  with  admitted 
ffcM)d  result  to  the  United  States,  for  now  thirteen  years  as  a  temporary 
«ervioe,  and  on  w^hich  officers  have  served  continuously  through  details 
of  ten  years'  duration,  in  peace  and  in  war,  living  and  dying  in  this  ser- 
vice alone,  shoald  be  held  to  have  established  a  claim  to  permanency. 
With  interests  now  depending  upon  its  daily  work  as  great  as  can  by 
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any  possibility  rest  upon  any  other  branch  of  the  service,  there  is  no  day 
but  upon  which  it  may  be  embarrassed,  or  even  fatally  cripi)led,  by  the 
removal  of  its  skillful  men  at  the  junctures  at  which  their  services  are 
most  needed.  The  War  Department,  while  held  rigidly  responsible  for 
the  failuren  of  the  service,  has  not  yet  been  granted  the  legislation  to 
provide  for  its  proper  discharge. 

Kecruiting  for  assignment  to  the  signal-service  has  been  conducted 
under  the  direction  of  the  War  Department,  that  the  recruiting  officers 
of  the  general  recruiting  service  at  designated  stations  should  enlist  and 
order  to  this  office  such  men,  they  passing  the  required  physical  exami- 
nation, as  may  be  presented  to  them  by  the  recruiting  observer-ser- 
geants of  the  signal-service.     While  the  popularity  of  the  service  has 
been  remarkable,  its  requirements  are  not  always  understood  by  those 
who  apply  to  be  enlisted.    So  much  trouble  has  been  occasione<l  to  the 
Secretary  of  War  by  recruits  complaining  of  the  military  duties  con- 
sidered by  this  office  essential,  that  a  series  of  circulars  and  instructions, 
shown  in  Papers  5  and  G,  and  paragraph  144  of  Paper  7,  hereto  annexed, 
have  been  prepared  and  so  brought  to  the  notice  of  every  applicant  for 
enlistment,  the  recruiting  sergeant,  and  the  recruiting  officer,  that  mis- 
apprehension seems  to  be  impossible.     The  recruits  are  divided  into 
classes,  those  for  the  "full''  and  those  for  the  "field  signal-service."' 
The  first  mentioned  are  such  as,  in  the  judgment  of  the  observer-ser- 
geant, after  examination  by  him,  are  fitted  by  education  and  intelligence 
for  the  full  duties  of  the  signal-service,  including  not  only  the  duties 
connected  with  field-signals  and  telegraphy,  but  the  duties  of  observers 
at  stations  of  observation.    These  men   are  placed  on  duty  at  Fort 
Whipple,  Va.,  as  private  soldiers  of  the  signal-service  detachment  there 
stationed,  for  at  least  two  months,  after  which  they  have  the  privilege 
on  their  own  application,  their  conduct  being  good,  of  appearing  before 
a  board  of  officers  as  candidates  to  be  placed  under  the  tuition  neces- 
sary to  be  assistants  to  observers  on  stations.   Passing  this  examination 
the  soldier  continues  the  course,  still  performing  his  military  duties 
until  such  time  as  he  is  reported  by  the  instructor  competent  to  be  an 
assistant.    He  may  then  bo  detailed  on  duty  as  an  assistant  to  an  ob- 
server on  station.    After  six  months'  service  satisfactorily  rendered   as 
such  assistant,  during  which  time  he  recites  regularly  to  the  observer 
in  charge,  and  upon  a  favorable  report,  he  may  be  ordered  to  Fort 
Whipple  to  be  placed  under  the  additional  s[>ecial  instruction  given  to 
candidates  for  the  grade  of  observer-sergeant.    This  additional  instruc- 
tion lasts  about  two  months,  during  which  the  candidate  must  serve  on 
four  tours  of  guard  duty.     Upon  its  completion  he  is  ordered  before  a 
board  of  officers  convened  at  this  office  for  final  examination  on  the  spe- 
cial subjects  of  the  instruction,  and  also  before  another  board  convened 
at  Fort  Whipple  for  report  on  his  proficiency  in  the  drill  (with  and  with- 
out arms)  and  duties  of  the  signal  service  detachment,  and  his  under- 
standing of  the  military  duties  and  responsibilities  of  sergeants  in  the 
signal-service,  this  examination  embracing  the  more  essential  of  the  Ar- 
ticles of  War,  Army  Kegulations,  and  customs  of  the  service  applicable 
to  the  duties  of  the  grade  above  mentioned.    On  passing  both  of  these 
boards,  the  candidate,  as  vacancies  occur,  is  promoted  to  be  sergeant  in 
the  signal-service,  but,  as  a  rule,  is  obliged  to  serve  one  mouth  at  Fort 
Whipple  before  being  ordered  on  station,  during  which  period,  in  addi- 
tion to  his  other  dudes,  he  takes,  under  the  direction  of  the  instructor, 
such  observations  and  makes  such  records  andTeportsas  may  keex)  him 
familiar  with  the  duties  of  an  observer. 

Applicants  who,  in  the  judgment  of  the  recruiting  observersergeiint, 
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are  not  fitted  by  edacation  and  intelligence  for  the  full  duties  of  the  aig- 
Dal-semce,  but  who  are  of  suchnbility  and  character  as  to  render  them 
qoalified  for  its  field  duties,  i.  e.,  those  of  field-signals  and  telegraphy, 
as  distinguished  from  those  including  the  duties  of  observer-sergeant, 
are  presented  to  the  recruiting  ofiicer  for  enlistment  to  and  assignment 
to  the  "  field  signal-service."  The  recruits  so  enlisted  are  not  precluded 
from  eventual  advancement  to  the  full  duties  of  the  signal-service  and 
promotion,  in  case  they  prove  fit  and  worthy. 

A  division  is  also  made,  after  enlistment,  among  the  private  soldiers, 
by  which  those  of  good  conduct,  who  pass  specified  examinations  in  ele- 
mentary education,  military  signaling  and  tele^aphy,  and  the  duties 
and  drill  (with  and  without  arms)  of  soldiers  of  the  signal-service  de- 
tachment, are  announced  as  privates  of  the  first  class,  and  wear  the 
si)eeial  designation  in  uniform  provided  for  them  in  General  Orders  92, 
War  Department,  Adjutant-General's  Olfice,  dated  October  26,  1872. 

The  propriety  of  legislation  which  will  establish,  as  a  special  grade, 
that  of  the  observer-sergeants  of  the  signal-service,  is  urged  upon  the 
cousideration  of  the  Secretary  of  War.  Very  many  of  these  men  have 
enhsted  with  the  hope  that  Congress  will,  in  an  organization  of  the  sig- 
nal-service, improve  their  position.  This  hope  ought  to  become  a  reali- 
sation. The  great  majority  of  the  men  of  this  service  have  enlisted  for 
it  directly  under  the  promise,  authorized  by  the  Secretary  of  War,  that 
they  {jhall  not  be  transferred  to  any  other  branch  of  the  Army.  They 
neither  have  nor  would  have  enlisted  under  the  general  recruiting  reg- 
ulations, and  without  the  promise  above  referred  to  the  work  intrusted 
to  this  ofiice  could  not  have  been  done. 

In  this  connection  it  is  proper  to  add  that  the  action  of  the  President 
in  the  promotion  of  observer-sergeant  Theodore  Smith  to  a  lieutenancy 
in  the  Army,  for  good  conduct,  has  been  highly  beneficial  to  the  service. 

The  systematic  course  by  which  the  enlisted  men  are  selected,  drilled,- 
examined,  instructed,  tested  by  practice,  instracted  in  higher  branches, 
again  examine4l  and  again  tested  before  being  intrusted  with  the  man- 
agement of  stations,  has  thrown  much  labor  upon  the  several  boards  of 
examination.  The  preliminary  board,  convened  at  this  ofiice  for  the  ex- 
sunination  of  applicants  to  be  placed  under  the  first  course  of  instruc- 
tion, is  composed  of  Bvt.  Lieut.  Col.  Garrick  Mallery,  acting  signal- 
officer  and  assistant,  Bvt.  Capt.  H.  W.  Howgate,  acting  signal- 
officer  and  assistant,  and  Second  Lieut.  David  J.  Gibbon,  acting  signal- 
officer.  This  board  has  held  a  session  on  every  Thursday  during  the  year, 
and  has  examined  (including  reexaminations)  three  hundred  and  one 
applicants. 

Of  the  civilians,  whose  enlistment  depended  upon  the  result  of  their 
examinations,  eighteen  were  accepted,  a  much  larger  number  being  re- 
jeetwl.  The  proportion  of  those  already  enlisted,  whose  examinations 
were  satistVictory,  has  exhibited  the  good  judgment  of  the  observer  ser- 
geants who  Reelected  them,  one  hundred  and  twenty-one  having  passed 
the  hoard,  while  but  fourteen  are  in  the  list  of  failures,  some  of  whom 
niay  yet  pass  on  another  examination. 

The  board  convened  at  this  office  for  the  examination  of  candidates 
for  promotion  to  the  grade  of  observer-sergeant  is  composed  of  Bvt. 
Lieut.  Col.  Garrick  Mallery,  acting  signal-otticer  and  assistant;  First 
Lieut.  C.  E.  KillK)unie,  acting  signal-officer  and  instructor  at  Fort 
Whipple;  and  Bvt.  Capt.  H.  W.  Howgate,  acting  signal-officer  and 
a.«<iiiMtant.  This  board  meets  from  time  to  time,  as  the  instructor  at  Fort 
Whipple  reports  candidates  ready  for  examination,  and  has  examined 
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daring  the  year  fift^^-two  caudidatcs,  of  whom  all  but  two  have  passed 
and  been  promoted. 

The  board  convened  at  Fort  Whipple  for  examination  in  the  general 
duties  of  soldiers  and  non-commissioned  olhcers,  and  the  special  drill  of 
the  signal-service  is  composed  of  First  Lieut.  George  S.  Grimes,  Second 
United  States  Artillery ;  First  Lieut.  C.  E.  Kilbourne,  Second  Uniteil 
States  Artillery ;  and  First  Lieut.  C.  G.  Wolcott,  Third  United  States 
Artillery,  all  acting  signal-officers. 

The  morning  report  of  Fort  Whipple  for  September  30  includes  sixteen 
non-commissioned  officers  and  one  hundred  and  thirty-one  privates  as 
present.  Of  these,  seven  non-commissioned  officers  and  thirty-seven 
privates  are  under  special  instruction. 

The  work  done  at  this  office  has  become  of  large  amount,  comprehend- 
ing many  details.  Never  ceasing  for  a  moment,  it  is  necessary  that  re- 
liefs of  officers  and  enlisted  men  shall  be  so  arranged  that  each  shall 
take  up  his  duty  at  a  particular  point  and  perform  it  in  the  mauner 
prescribed.  At  once  the  greatest  expedition  and  minuteness  are  re- 
quired, both  of  which  can  only  be  obtained  by  a  number  of  persons 
working  at  the  same  time  on  different  parts  of  the  same  general  duty, 
with  a  system  of  checks  and  counter-checks  to  prevent  error,  or  at  once 
to  detect  its  cause  and  the  responsibility  for  it.  The  experience  thus 
far  obtained  has  resulted  in  the  issue  of  regulations  and  rules  for  the 
government  of  the  office,  (Paper  8,)  to  which  attention  is  invited. 

Bvt.  Lieut.  Col.  Garrick  Mallery,  acting  signal-officer  and  assistant, 
has  continued  during  the  year  to  have  charge  of  records,  general  cor- 
respondence and  orders,  with  the  superintendence  of  enlistments  and 
other  details  specially  assigned  to  him.  The  various  duties  in  his  care 
have  been  faithfully  discharged. 

The  correspondence  of  the  office  in  its  several  divisions  is  extensive, 
forty-six  thousand  four  hundred  and  thirty-two  letters  having  been  sent, 
and  two  hundred  and  seventeen  thousand  five  hundred  and  seventy-five 
received  during  the  year,  the  record  of  which  is  classified  in  Paper  9. 
The  aggregate  of  the  correspondence  is  two  hundred  and  sixty -four 
thousand  and  seven  letters  and  documents  sent  and  received,  exclusive 
of  publications  and  telegrams.  The  numerous  requests  for  information 
on  subjects,  some  only  iudirectly  connected  with  the  duties  of  this  oflice, 
require  of  themselves  much  attention. 

The  office  is  in  communication  with  many  foreign  correspondents. 
The  following-named  below  in  order  of  time  are  some  of  those  who  have, 
at  their  request,  been  regularly  furnished  with  copies  of  the  weather 
maps  and  bulletins,  viz,  Egbert  Scott,  esq.,  director  Meteorological  Office, 
Loudon,  England ;  Professor  Buys  Ballot,  director  Meteorological  In- 
stitute of  the  Netherlands,  Utrecht,  Holland ;  Professor  H.  Mohn,  director 
Koyal  Meteorological  Institute  of  Norway,  Ghristiania,  Norway ;  Capt,  N. 
Hoffmeyer,  director  Royal  Meteorological  Institute  of  Denmark,  Coi>eu- 
hagen,  Denmark;  Professor  Dr.  Prestel,  Emden,  Germany ;  Monsieur  Marie 
Davy,  chef  de  la  division  m^teorologie  de  I'Obseivatorie  physique  cen- 
tral de  Montsouris,  Paris,  France ;  Monsieur  Harold  Tarry,  vice-pres- 
ident Meteorological  Society  of  France,  Paris,  France ;  Imperial  Ger- 
man Naval  School  at  Kiel.  Germany;  His  Majesty  the  King  of  Wiirtem- 
burg,  Stuttgart,  Germany^ 

First  Lieut.  Henry  Jackson,  acting  signal-officer  and  assistant,  lias 
continued  to  discharge  the  duties  of  property  and  disbursing  officer  with 
skill  and  industry.  Seven  thousand  nine  hundred  and  eighty-nine 
accounts  have  been  examined  and  settled  in  the  property  division,  ex- 
cluding those  of  officers  of  the  Army  responsible  for  signal  property. 
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which  number  foar  buudred  and  seven.  Six  hundred  and  six  instru- 
ments bave  been  parcbased,  and  six  hundred  and  twelve  issued.  (Paper 
10.)  Lieutenant  Jackson  has  also  continued  the  collection  of  statistics 
to  complete  tbe  list«  of  elevations  above  sea-level,  requisite  for  the  accu- 
rate reduction  of  meteorological  observations.  There  have  been  added 
this  year  sixty-three  levels  of  lines  of  railroads  received  from  railroad 
engineers,  seven  lines  of  levels  received  from  civil  engineers,  fourteen 
levels  collected  from  other  sources. 

The  library'  of  the  office  has  been  increased  to  two  thousand  four  hun- 
dred and  seventy  bound  volumes,  exclusive  of  two  hundred  and  thirty 
pamphlets,  and  one  hundred  and  two  maps  and  charts.  The  works  are 
selected  wholly  for  their  value  to  the  scientific  branches  connected  with 
the  duties  imposed  upon  it,  and  many  of  them  have  been  obtained  with- 
out expense  to  the  United  States  through  the  system  of  exchanges  estab- 
lishetl.    Paper  11  is  a  list  of  the  foreign  contributions  to  the  library. 

The^act  of  Congress  approved  March  3, 1873,  entitled  "An  act  making 
appropriations  for  sundry  civil  expenses  of  the  Government  for  the  fiscal 
year  ending  June  thirtieth,  eighteen  hundred  and  seventy-four,  and  for 
other  purposes,"  contained  the  following  proviso:  "Provided  that  the 
chief  signal-officer  may  cause  to  be  sold  any  surplus  maps  or  publications  of 
the  signal-office,  the  money  received  therefor  to  be  applied  toward  de- 
frayin^r  the  expenses  of  the  signal-service,  an  account  of  the  same  to  be 
rendered  in  each  annual  report  of  the  chief  of  the  signal-service."  This 
accoant  id  presented  in  Paper  12,  being  exclusively  for  the  amounts  re- 
ceived for  the  sale  of  maps. 

Vutil  recently,  the  office  has  not  been  able  so  far  to  increase  the  issue 
of  its  publications  as  to  allow  of  any  considerable  surplus,  nor  have  x)er- 
sons  interested  yet  become  generally  aware  of  their  privilege  to  obtain, 
at  a  trifling  expense,  the  publications  which  before  had  been  applied  for 
and  necessarily  refused.  It  is  believed  that  the  above  provision  will 
lead  in  future  to  a  wide  distribution  of  meterological  knowledge  with- 
out expense  to  the  United  States. 

Bvt  Capt.  H.  W.  Howgate,  acting  signal-officer  and  assistant,  has 
continued  to  bave  general  charge  of  instruction  and  general  supervision 
of  the  ob8er\'er-8ergeants  and  assistants  to  observers  at  stations,  and  of 
tbe  receipt,  record,  and  publication  of  the  weather  reports,  which  duties, 
together  with  others  specially  assigned  to  him,  have  been  performed 
vjtb  marked  devotion  and  ability. 

The  following  record  of  stations  is  reported  by  this  officer: 

ALPENA,  MICHIGAN. 

{Official  Xumber^  85.] 

Utitade. 45^  05'  ' 

Unintade 8:1-"  30' 

i^vation  of  barometer  above  sea-level 608  feet. 

The  location  of  the  office  has  not  been  changed  since  the  date  of  the 
last  report,  and  Sergt.  F.  P.  Bayes  still  remains  in  charge,  having 
^ven  general  satisfaction  by  the  manner  in  which  his  reports  have  been 
rendered. 

Tbe  station  was  inspected  in  March,  and  such  trifling  irregularities  as 
»ere  discovered  by  the  inspector  promptly  corrected. 

Cautionary*  signals  are  not  displayed  here  on  account  of  the  uncer- 
tainty of  telegraphic  communication,  although  a  favorable  point  for 
tbem ;  but  warnings  are  sent  to  the  observer  to  notify  the  shipping 
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whenever  danger  is  anticipated,  and  these  warnings  have  been  attended 
with  beneficial  results. 

The  several  instruments  are  well  located.  The  instrument  shelter  has 
been  moved  from  the  window  to  the  roof  of  the  building,  and  thoroughly 
painted. 

Bulletins  are  not  issued,  as  no  reports  from  other  stations  are  re- 
ceived ;  but  the  regular  reports  are  published  in  the  weekly  papers  in  » 
condensed  form. 

AUGUSTA,  GEOHGIA. 

[Official  Number,  23.J 

Latitude ^TJ     •>- 

Longitude 8W  34 

Elevation  of  barometer  aLovo  sea-level 172  feet. 

No  change  has  been  made  in  the  location  of  the  oflQce  since  the  last 
report,  nor  is  any  considered  necessary  at  present.  Sergeant  X,  D.  Lane 
and  Private  Frank  Mangels,  both  of  whom  were  on  duty  at  last  report, 
still  remain,  and  have  given  satisfaction. 

The  station  was  inspected  in  February,  and  found  in  good  condition, 
with  the  exception  of  some  slight  irregularities,  which  were  corrected 
immediateb",  when  pointed  out. 

The  instruments  are  well  exposed  and  in  good  condition. 

The  only  reports  received  are  those  from  the  Western  Gulf  stations, 
which  are" here  transferred  to  Washington. 

During  the  year  four  bundled  and  eighteen  bulletins  of  local  obser- 
vations have  been  furnished  the  press,  and  published,  in  addition  to  the 
regular  monthly  means  of  barometer  and  thermometi^r,  amount  of  rain, 
&c. 

The  afternoon  Probabilities  are  received  reguhirly,  and  printed  in  the 
newspapers  on  the  morning  of  the  day  succeeding  their  issue  from  the 
central  office. 

BALTIMORE,  MARYLAND. 

[Official  Number,  18.] 

Latitude :i9     IR' 

Longitude 76-  :{?:i 

Elevation  of  barometer  above  sea-level 45.19  feet. 

Ko  change  has  been  made  during  the  year  in  the  location  of  the  office, 
but  an  additional  room  was  furnished  the  observer  in  February  free  of 
cost,  through  the  courtesy  of  the  Baltimore  Fire  Insurance  Company. 
This  room  is  immediately  adjoining  the  office,  and  adds  materially  to 
the  comfort  of  the  observer  and  to  the  facilities  for  the  proper  discharge 
of  his  duty. 

The  station  was  inspected  in  February  last  and  found  in  excellent 
condition.  As  the  inspector  reported  the  men  overworked,  ahother  as- 
sistant was  ordered  to  the  station  March  1,  and  since  that  date  two 
assistants  have  been  on  duty.  Sergt.  H.  J.  Penrod  still  remains  in 
charge,  and  has  perfor  med  his  duties  conscientiously  and  satisfactorily. 
Private  Otto  Schutze,  the  assistsmt  at  the  date  of  the  last  report,  and 
his  successor.  Private  J.  W.  Craig,  were  both  called  in  for  promotion 
during  the  year,  and  passed  a  successful  examination.  Private  Mark 
Downing  was  relieved  for   misconduct  September  8,  and  is  now  at 


Digitized  by  VjOOQ IC 


CHIEF    SIGNAL-OFFICER.  239 

Fort  Whipple  on   signal  duty.    Privates  F.  Anderson  and  Charles 
FreypT  are  the  present  assistants. 

Full  reports  have  been  received  daring  the  year  from  all  stations,  and 
famished  to  the  press,  in  addition  to  the  usual  publications  in  thefonu 
of  boUetius  and  maps.  Until  November  22,  1872,  manifold  maps  were 
issued;  but  since  that  date  printed  maps  have  been  sent  from  the  cen- 
tral office,  and  are  received  for  distribution  by  2  p.  m.,  daily.  This 
change  has  given  general  satisfaction,  as  the  morning  Probabilities, 
printed  in  these  maps,  are  received  in  adyance  of  the  issue  of  the  after- 
noon papers  containing  them. 

During  the  year  twelve  thousand  eight  hundred  and  eighty-seven 
maps  and  four  thousand  seven  hundred  bulletins  have  been  issued,  and 
six  hundred  and  forty-five  reports  furnished  to  the  press.  All  the 
ilaily  papers  publish  the  Synopsis  and  Probabilities  with  regularity,  and 
have  manifested  a  gratifying  interest  in  the  service  at  all  times. 

The  observer  states  that  inquiries  concerning  the  weather  are  made 
daily  at  the  office^  and  that  mechanics,  artists,  merchants,  sailors,  in- 
xalids,  physicians  and  surgeons  are  to  a  greater  or  less  extent  governed 
by  the  Prohabilities  received  from  the  central  office  in  pursuing  their 
daily  avocations. 

Twenty-one  cautionary  signals  were  displayed  during  the  year,  of 
which  nine  are  reported  by  the  observers  as  justified  in  the  immediate 
vicinity  of  the  station. 

As  to  known  benefits  to  commerce  or  other  interests  the  observer 
remarks  as  follows : 

'A'toio- 24-26, 1872. — Sailing- vessels  took  the  warning  and  remained  in  port. 

J^tfrcA  9-10.— Some  damage  waa  done  in  the  more  exposed  portions  of  the  city  to 
imfinUhed  buildings. 

March  1.'>-17,  i«73. — Considerable  damage  was  done  by  the  storm  to  some  nnfin- 
i^hfed  buildings  in  the  more  elevated  portion  of  the  city.  Vessels  generally  remained 
in  port  during  the  display  of  the  signal. 

ifcrrfc  19-2-i,  1^73. — Thongli  there  was  no  gale  in  B*ltimore,  a  fierce  tornado  is  re- 
ported fmin  off  "  York  Spit  "  at  midnight  of  March  20,  which  lasted  fifteen  minntes. 

iftfixi  3J4-*27, 1373. — Steamers  due  Irom  Norfolk  were  delayed  by  the  wind  three 
boare. 

Jtf aM  29-.3(),  1OT3. — Considerable  damage  done  by  the  storm.  No  lives  lost  or  ves- 
sel* wrecked. 

BOSTON,  MASSACHUSETTS. 

[Official  NumheTj  13.] 

Utitode 42^  21' 

Ltfogitnde 71°  04' 

HWration  of  barometer  above  sea-level 77.4  feet 

Xo  change  has  been  made  in  the  location  of  the  office  since  the  last 
annaal  report,  It  is  in  the  heart  of  the  city,  and  convenient  to  the  dif- 
ferent newspaper  and  telegraph  offices,  while  the  roof  from  which  the 
<^ationary  signals  are  displayed  affords  a  good  view  of  the  greater  part 
of  the  harbor. 

Reports  from  twenty-four  other  stations  are  received  here,  of  which 
number  foar-are  received  from  the  north  and  transferred  to  New  York. 
These  reports  are  bulletined  regularly,  and  furnished  to  the  press,  and 
manifold  maps  of  the  morning  reports  are  also  printed. 

Daring  the  year  three  thousand  four  hundred  and  forty-two  maps  and 
four  thousand  one  hundred  and  ninety-three  bulletins  have  been  issued, 
and  two  thousand  and  fifteen  reports  furnished  to  the  press.  The  Sy- 
nopsis and  Probabilities  received  through  the  agency  of  the  Associated 
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Press  are  regularly  pablished  by  the  daily  papers,  which  also  priot  tbe 
monthly  abstracts  and  other  data  furnished  by  the  observer.  The  issue 
of  post-office  bulletins  to  four  hundred  and  three  offices  was  commenced 
July  15, 1873,  and  been  continued  daily,  with  the  exception  of  SuDdays 
since  that  date.  These  bulletins  contain  the  midnight  Synopsis  and 
Probabilities  issued  from  the  central  office,  and  two  copies  are  mailed  to 
each  post-office.  The  total  number  of  copies  issued  to  date  amounts  to 
sixty-two  thousand  and  sixty-two. 

Previous  to  this  issue,  the. observer  wrote  manifold  copies  of  tbe 
Probabilities  for  display  in  connection  with  the  regular  bulletin.  Of 
these,  one  thousand  one  hundred  and  eighty- eight  copies  were  made  and 
posted. 

Sergt,  H.  E.  Cole,  who  was  in  charge  of  station  at  the  date  of  the 
last  report,  was  relievexi  April  12, 1873,  on  account  of  ill-health,  and 
succeeded  by  Sergt.  B.  A.  Lewis,  who  was  succeeded  September  24 
by  Sergt.  P.  G.  Dietz,  who  is  now  in  charge.  Private  Dunne  ^as 
ordered  in  for  promotion  July  1,  and  succeeded  by  Private  E.  D.  Hol- 
brook,  the  present  assistant.  When  the  issue  of  post-office  bulletins 
was  commenced,  two  additional  assistants  were  sent  there  to  aid  in  get- 
ting them  out  promptly.  One  of  these  men  was  relieved  for  miscon- 
duct September  23,  and  his  place  filled  by  a  better  man.  Qpon  tbe 
recommendation  of  the  inspecting  officer,  a  fourth  assistant  was  sent  to 
the  station  September  29,  making  four  now  on  duty. 

The  station  was  inspected  in  January,  and  again  in  September  of  this 
year.  At  the  first  inspection,  the  instrumeuts  and  records  were  fouud 
in  excellent  condition,  and  the  observer.  Sergeant  Cole,  highly  com- 
mended for  his  zeal,  intelligence,  and  excellent  habits.  His  relief  was 
a  source  of  regret  to  the  business  men  with  whom  he  held  official  rela- 
tions. 

The  full  report  of  the  September  inspection  has  not  yet  been  received, 
but  the  inspector  reported  by  telegraph  the  unfitness  of  Sergeaut  Lewis, 
and  recommended  his  immediate  relief. 

The  meteorological  committee  at  the  station,  of  which  Mr.  Thomas 
Gaffield  is  chairman,  has  been  active  in  rendering  such  assistance  as 
was  called  for  from  time  to  time  by  this  office,  and  also  in  exteuding 
conrtesies  to  the  observer  on  duty.   ' 

During  the  year  thirty-four  cautionary  signals  have  been  displayed, 
of  which  number  twenty  are  reported  by  the  observer  as  justified  at  thi 
station. 

The  observer  remarks  in  reference  to  these  signals,  as  follows : 

November  QQ-December  1,  1872. — Sever©  storm  reported  aloDg  the  coast. 

December  26-27, 1872. — Heavy  storm  along  tbe  coast,  aud  shipping  aH  remained  in  \>OTt 

January  5-6,  1873. — Severe  storm  on  the  coast ;  all  shipping  remained  in  port. 

January  23-25, 1873. — Shipping  remained  in  port.  The  display  of  this  signal  coa 
mended  by  the  press. 

January  27-28,  1873. — Shipping  remained  in  harbor.  Storm  severe  on  the  coast  sout 
of  this  station. 

February  7-8, 1873. — Storm  along  the  coast  reported  severe.  Vessels  going  to  w 
took  warning  and  remained  in  port. 

February  16-17,  1W73.— Shipping  remained  in  port.    Severe  storm  along  the  ooast. 

February  21-22,  1873. — Very  severe  storm ;  shipping  remained  in  port.  Xlie  prv 
commended  the  display  of  the  signal. 

March  10,  1873. — Short,  but  severe  storm. 

Mardi  11-12,  1873.— Shipping  remained  in  port.    Storm  severe  on  the  coast. 

March  15-17,  1873. — Southeast  snow-storm,  followed  by  very  high  westerly  wiin 
The  shipping  remained  in  port,  with  the  exception  of  the  steam-yacht  Gmce  Irvir 
which  put  to  sea,  after  being  specially  warned  that  a  danger-signal  was  fiyirkg,  ^ 
was  lost,  with  all  on  board,  fonr  or  five  persons. 

March  2^April  1,  1873. — The  shipping  would  not  sail  at  night,  but, waited  Tor  U^ 
light,  while  the  signal  was  displayed. 
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AfHl  12-15, 1973. — Shipping  remained  in  port  during  display  of  signal ;  storm  long 
nd  severe. 

Jfay  2-4, 1873. — ^Veeaels  remained  in  port ;  blowing  hard  ontside. 

Ji^ut  13-15, 1873. — Storm  very  severe  ontside.  Many  vessels  staid  in  port,  and  a 
few  small  boats  were  washed  from  their  moorings. 

The  following  extract  from  a  special  report,  made  by  Sergeant  Oole, 
upon  Uie  meteorological  conditions  attending  the  great  fire  of  Novem- 
ber 9  and  10, 1872,  is  believed  to  possess  safficient  general  interest  to 
justify  its  insertion  here : 

Daring  the  progress  of  the  fire,  the  wind  varied  from  N.  N.  W.  to  N.,  with  a 
Tdoeity  from  five  to  nine  miles  per  hour,  weather  being  clear  and  pleasant  and  the  air 
dry,  the  firo  broiling  oat  shortly  after  7  p.  m.,  November  9, 1872.  Between  2  and  3  a. 
m^  November  10,  standing  at  the  intersection  of  School  and  Devonshire  streets,  on  the 
north  or  windward  side  of  the  fire,  looking  south  toward  and  at  a  distance  of  abont 
500  feet  from  it,  the  indranght  of  air  along  the  ground  through  Devonshire  street 
toward  the  boroing  buildings  assumed  the  character  of  a  brisk  wind,  probably  sixteen 
or  eighteen  miles  an  hour,  while  little  or  no  wind  could  be  felt  on  School  street.  At 
this  time  the  heat  over  the  fire,  which  covered  an  area  of  probably  800  or  900  feet 
iqnsre,  was  so  great  as  to  cause  fire,  smoke,  &c.,  to  be  carried  m  spirals  to  a  very  great 
hei^ 

At  a  point  on  South  street,  which  is  on  the  south  or  lee  side  of  the  fire,  and  about 
200  feet  from  it,  the  induced  currents,  at  abont  3.15  a.  m.,  were  very  strong,  rushing 
through  the  street  toward  the  fire,  which  then  probably  covered  over  1,000  feet  square, 
with  a  velocity  of  probably  thirty  or  thirty-five  miles  an  hour,  carrying  the  fire  bodily 
to  windward. 

This  state  of  affairs  appears  to  be  the  reverse  of  the  Chicago  fire,  where  the  force  of  the 
wind  prevailing  at  the  time  was  sufficient  to  overcome  the  induced  currents,  and  the  fire 
buiMd  to  leeward.  In  the  present  case,  it  appeared  as  if  the  light  wind  permitted  the  in- 
draoghtB  to  rise  at  a  considerable  angle  after  reaching  the  fire,  leaving  a  lai-ge  space  of 
hicbJy  rarified  air  in  their  front,  inducing  stronger  currents  to  rush  in,  which,  meeting  the 
inmuFbt,  gave  the  spiral  or  whirlwind  form  to  the  ascending  currents ;  and  this  idea  is 
streogtbened  by  the  fact  that  on  the  outskirts  of  the  lire  fiie  flames,  when  breaking 
throB^  the  windows  of  the  buildings,  always  tended  upward,  Joining  with  the  whirling 
maae  of  flames  and  smoke  which  covered  that  portion  of  the  city  with  a  fiery  dome, 
while  the  flames  from  those  buildings  more  in  the  center  or  vortex  of  the  fire  formed 
downward  a  perfect  cataract  of  flame,  destroying  even  the  granite  blocks  with  which 
the  streets  were  paved.  The  snriace-wind  geuerallv  wss  accelerated  on  all  streets 
leadia|^  to  the  fire,  but  more  especially  so  on  the  sonth  side  of  it. 

Dunng  the  niffht  a  flock  of  ducks  passed  at  a  great  height  over  the  fire,  and  the  light 
refleeted  from  tneir  plumage  made  them  appear  as  fire-balls  passing  rapidly  through 
the  air.  Many  who  marked  their  flight  called  them  meteors,  and  likened  them  to  the 
flie-baUs  said  to  have  been  seen  in  the  Northwest  during  the  great  fires  in  that  reeion. 

As  an  example  of  the  great  heat  diffused,  I  would  state  that  during  the  night  I  ex- 
posed a  thermometer  in  the  observatory  to  the  full  glare  of  the  fire,  when  it  rose  nearly 
o^,  although  placed  upward  of  two  thousand  feet  from  the  burning  buildings  and  dead 
to  windward  of  them. 

No  other  meteoric  phenomena  were  observed,  the  weather  remaining  unchanged. 

BKECKENEIDGE,  MINNESOTA. 

{Official  Number,  82.] 

Latitiide 46°  16' 

Longitude 96°  38' 

Elevation  of  barometer  above  sea-level 966  feet. 

The  location  of  the  oflSce  remains  unchanged  since  last  report.  It  is 
the  best  that  can  be  obtainedin  the  place,  and  affords  good  exposure  for 
the  seTeral  instniments.  The  building  occupied  is  a  frame  one,  and  not 
veil  adapted  for  the  comfort  or  convenience  of  the  observer,  and  it  is 
leeommended  that  suitable  provision  be  made  before  another  winter  to 
protect  the  observer  from  the  inclemency  of  the  weather.  As  reports 
are  not  received  here  from  other  stations,  bulletins  are  not  issued. 

Se^t.  G.  A.  Shaw  remains  in  charge,  and  has  rendered  all  reports 
in  a  satisfactory  manner.  He  reports  that  much  interest  is  manifested 
bj  travelers  in  the  working  of  the  oflftce  and  the  dif['erent  instruments. 
Strangers  in  passing  through  the  town  seldom  fail  to  call  at  the  office. 
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BUFFALO,  NEV  YORK. 

[Official  Nttmher,  33.J 

Latitude 42^  53' 

Longitude 78^  55' 

Elevation  of  barometer  above  Bca-level , 662  feet. 

!No  change  has  been  made  in  the  location  of  the  office  at  this  station 
during  the  year,  nor  is  any  considered  necessary,  as  the  present  one  is 
in  the  business  center  of  the  city.  Reports  from  fifty-five  other  stations 
are  received  here  and  published  in  the  regular  manner,  in  the  form  of 
maps,  bulletins,  and  press  reports.  During  the  year  five  thousand  four 
hundred  and  one  manifold  maps,  six  thousand  four  hundred  and  sevent}'- 
two  bulletins,  and  one  thousand  and  sixty-two  press  reports  have  been 
issued.  In  addition  to  this  issue  one  thousand  five  hundred  and  forty* 
nine  copies  of  the  Synopsis  and  Probabilities  were  made  on  mani- 
fold forms  and  posted  with  the  regular  bulletins  before  July  22,  ou 
which  date  the  issue  of  post-office  bulletins  was  commenced  to  one 
hundred  and  fifty-three  offices.  Two  copies  are  furnished  each  office 
daily,  and  the  total  number  issued  to  date  is  twenty-one  thousand  four 
hundred  and  twenty.  The  leading  newspapers  publish  the  tabulated 
reports  and  also  the  monthly  abstracts,  while  all  of  them  print  the  latest 
Probabilities  received. 

The  meteorological  committee  of  the  board  of  trade  continues  to 
assist  the  office  whenever  practicable,  and  its  members  retain  their  in- 
terest in  the  service.  Sergt.  William  McElroy  was  relieved  from  charge 
of  the  station  January  24,  and  reduced  to  the  ranks  for  failing  to 
render  his  mail  reports  regularly.  He  was  succeeded  by  Sergt.  W.  H. 
Oolesberry^  who  has  given  satisfaction  by  the  promptness  and  regular- 
ity with  which  all  reports  have  been  made.  Privates  T.  A.  Taylor  and 
D.  O'Leary  have  been  called  in  successively  from  this  station  during 
the  year  for  promotion,  and  both  passed  the  required  examination. 
Four  assistants  are  now  on  duty,  and  are  kept  steadily  employed  in  get- 
ting out  the  various  publications  of  the  office  and  attending  to  their 
daily  distribution.  The  station  was  inspected  in  March,  and  some  slight 
irregularities  discovered  in  the  records,  which  were  attributed  to  the 
neglect  of  Sergeant  McElroy. 

The  instrument-shelter  was  also  ibnnd  defective,  and  as  soon  as  the 
necessary  arrangements  could  be  made  a  new  one  was  built  on  the  roof 
of  the  office-building  in  accordance  with  the  plan  adopted  by  this 
office.  Twenty-seven  cautionary  signals  have  been  displayed  during 
the  year,  of  which  the  observer  reports  thirteen  fuUy,  and  seven 
partly,  justified  at  the  station.  The  observer  remarks  as  follows  in  ref- 
erence to  the  result  of  these  warnings : 

October  1!>-16, 1872. — ^The  caationary  caased  considerable  apprebension,  as  the  ba- 
Tometers  bad  faUen  rapidly  in  the  previoos  eight  hours,  and  was  therefore  generaUy 
observed,  no  vessel  leaving  the  harbor  during  its  display. 

October  30-31, 1872. — ^The  signal  caused  much  comment  among  "  lake-men/'  quite  a 
number  of  vessels  being  ready  to  go  out,  but  were  detained  ou  account  of  the  aignal 
until  the  morning  of  the  31st. 

^awfiid«r7-8, 1872.— The  storm  very  severe;  all  vessels  remaining  in  port  daring 
the  display.  One  barge,  with  all  on  board,  was  lost  while  trying  to  make  the  harbor 
in  the  morning. 

November  13-15, 1872. — Generally  observed  by  lake-men.  Two  vessels  attempted  to 
leave  the  harbor  but  failed.  The  wind  blew  a  gale  on  the  lake,  its  velocity  being  one- 
third  greater  than  that  shown  by  the  anemometer  on  shorn. 

Novtmber  27-28, 1872.--Oale  very  severe,  but  the  wind  being  from  southwest  for 
several  days  previous,  and  no  vessels  leaving  port,  only  those  bound  in  were 
caught. 
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November  '30-Decemhfr  4, 1872. — These  cantionaries  Tvere  generally  heeded.  Owinjf 
to  ice  in  the  apper  lakQ  few  veeseU  bad  left  this  port  during  the  week.  The  captains 
of  two  veBsels  stated  that  they  escaped  danger  by  the  display  of  the  signal.  Most 
vesMis  are  laid  up  for  the  winter. 

ifoy  7-9, 1873.---Signal  heeded  by  mariners,  no  vessels  leaving  port  during  the  dis- 
play. 

SepteMber  12-13, 1873. — No  vessels  left  port  on  account  of  signal. 

S^^tember  15-16, 1873. — Si^al  attracted  much  attention  from  every  one.  A  fleet  of 
twenty-three  vessels  remained  in  port  on  account  of  the  signal,  which  caused  much 
excitement  and  anxiety  among  mariners. 

BUKLmGTON,  VERMONT. 

[Official  XumbeTj  45.] 

Latitude 44^29' 

Longitude 73°  15' 

Elevation  of  barometer  above  sea-level ' 223  feet. 

The  location  of  this  office  has  not  been  changed  since  last  report. 
]^o  reports  from  other  stations  are  received  here,  and,  consequently,  no 
bulletins  are  issned.  The  local  observations  and  the  monthly  abstracts 
are  printed  regularly  by  the  several  newspapers  published  at  the  station. 

The  Synopsis  and  Probabilities  are  received  irregularly  and  copied  by 
the  observer  on  the  proper  manifold  form  and  posted  with  his  local 
leports. 

The  station  was  inspected  in  December,  1872,  and  numerous  irregu- 
larities found.  As  these  appeared  to  have  been  caused  by  the  youth 
and  Inexperience  of  the  observer,  Sergt.  George  H.  Ellery,  he  was  re- 
tained on  duty  upon  the  recommendation  of  the  inspecting  officer,  and 
since  that  date  bis  reports  have  been  regularly  and  properly  rendered. 

The  members  of  the  meteorological  committee  express  themselves  as 
desirous  of  doing  anything  in  their  power  to  promote  the  interests  of 
the  service. 

The  records  of  the  office  have  been  twice  used  during  the  year  as  evi- 
dence in  legal  cases. 

There  is  no  assistant  on  duty  at  this  station,  and  as  the  observer's 
health  had  become  impaired  by  his  close  attention  to  duty.  Sergeant 
Fee  was  sent  to  relieve  him  for  one  month  from  July  1,  and  he  was  per- 
mitted to  rest  for  that  period. 

CAIRO,  ILLEN^OIS. 

[Offi/nal  NujuheTj  53.] 

Latitude 37^00' 

liOQg;itiide 89^10' 

QevatioD  of  barometer  above  sea-level 352  .2  feet. 

^o  change  bas  been  made  in  the  location  of  the  office  since  last  re- 
port Reports  from  fifteen  river-stations  are  received  and  bulletined 
each  afternoon  when  the  telegraphic  communication  is  perfect,  but  none 
are  received  in  tbe  morning  or  at  midnight. 

Three  handred  and  ninety-eight  reports  of  local  observations  have 
been  famished  the  local  press,  and  one  thousand  nine  hundred  and  two 
bulletins  of  river  reports  posted  in  appropriate  places.  The  river  ob- 
servations have  been  continued  daily  during  the  year,  the  top  of  the 
levee  being  used  as  the  bench-mark,  and  the  zero  of  gauge  fixed  at  the 
point  reached  by  the  extreme  low  water  of  December,  1871.    The  range 
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between  this  point  and  high  water  of  J.867,  which  reached  the  top  of 
the  levee,  is  fifty-three  feet. 
The  station  has  not  been  inspected  since  the  date  of  last  report 
Sergt  Thomas  L.  Watson  was  relieved  February  18, 1873,  for  neglect 
of  dnty,  and  was  succeeded  by  Sergt  D.  W.  Harnett,  who  left  the  sta- 
tion without  authority,  and  was  reduced  to  the  ranks  while  absent  He 
was  subsequently  apprehended,  tried,  and  found  guilty  of  desertioD, 
and  is  now  serving  out  his  sentence  for  that  crime.  Sergt  E.  Garland 
was  ordered  to  succeed  him,  and  is  now  at  the  station.  His  reports  aie 
not  promptly  rendered,  and  it  is  intended  to  relieve  him  unless  a  change 
for  the  better  is  made. 

Private  James  M.  Watson  was  ordered  in  for  promotion  April  1,  and 
after  going  through  the  regular  course  at  Fort  Whipple  passed  a  satis- 
factory examination,  and  was  succeeded  by  Private  £.  F.  Brady,  who 
still  remains  and  has  given  satisfaction. 

CAPE  MAY.  NEW  JERSEY. 

[Official  Number  J  54.] 

Latitude 38^56 

Loogitade 74^  5b' 

Elevation  of  barometer  above  aea-level UiSfeet 

The  location  of  the  office  at  this  station  remains  unchanged.  No  re- 
ports are  received  here  from  other  stations,  the  station  being  used,  as 
during  the  last  year,  for  observation  and  report  and  the  display  of  cau- 
tionary signals  only.  Owing  to  the  present  defective  telegraphic  ar- 
rangements much  delay  has  beisn  experienced  in  the  transmission  of 
the  regular  reports,  the  midnight  ones,  with  few  exceptions,  being  de- 
layed until  the  following  morning.  The  papers  published  at  this  Btation 
are  furnished  with  the  local  observations  daily  during  July  and  August, 
and  weekly  during  the  rest  of  the  year. 

Sergt.  T.  F.  Townsend  remains  in  charge  of  the  station,  and  has 
rendered  all  his  mail  reports  promptly  and  in  good  shape.  The  station 
was  inspected  in  January  of  the  present  year,  and  instruments  and  re- 
cords reported  by  the  inspector  in  good  condition. 

Thirty-six  cautionary  signals  have  been  displayed  during  the  past 
year,  and  of  this  number  twenty-one  are  reported  as  justified  at  the  sta- 
tion.   In  reference  to  these  signals  the  observer  remarks  as  follows : 

October  24-26, 1872. — ^Wind  blew  in  heavy  sqaaUs  daring  tbe  afternoon  and  evening 
of  tbe  25th. 
January  5-6, 1873. — Tornado  twenty  miles  up  tbe  coast  at  3  p.  m.  of  tbe  5th. 
January  16-17,  1873. — Heavy  sqaalls,  with  rain. 
January  23-25, 1873.— Wind  in  beavy  squalls. 

No  signal  orders  can  be  sent  to  this  station  after  7  p.  m.,  as  the  tele 
graph-ofSce  closes  at  that  hour. 

There  is  a  great  demand  for  the  Probabilities  among  the  guests  a 
the  several  hotels  during  the  watering  season,  but  tbe  local  papers  ar 
unable  to  obtain  them  on  account  of  the  early  closing  of  the  telegrapl 
office. 

The  following  is  an  extract  from  the  semi-annual  report  of  tYs^e  ol 
server  for  the  six  months  ending  July  1, 1873,  in  reference  to  tbe  inte 
est  manifested  in  the  service  at  this  place : 

Owing  to  tbe  nniform  correctness  of  tbe  prognostications,  public  interest  is  lar  jt^ 
on  tbe  increase  and  correspoDding  benelits  derived.    Tbe  buildings  in  tills   local! 
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Mog  entirely  of  wood,  a  large  ainoan|  of  labor  and  material^  particnlarly  in  paint, 
iitfinnaUy  saved  by  the  forecasts  and  signals. 

Ifindftloo  a  growing  confidence  in  toe  cautionary  signals  amon^  sea-faring  men, 
ud  ft  more  thoroagh  knowledge  in  the  use  of  their  meteorological  instruments  than 
bifl  heretofore  existed. 

CHARLESTON,  SOUTH  CAROLINA. 

[Official  Number^  21.] 

Lititnde 32°  45' 

Longitude 79®  56' 

EkTstionof  barometer  above  sea-level 61.4  feet. 

The  office  remains  nDcbanged  since  last  report.  Owing  to  the  want 
of  proper  telegraphic  facilities  no  reports  from  other  points  are  received 
here  at  present.  The  monthly  sammaries  and  the  local  observations  are 
regolarly  famished  to,  and  published  by,  the  daily  papers.  Twelve 
cautionary  signals  have  been  displayed  at  this  point,  six  of  which  are 
reported  as  fully  justified  at  the  station. 
The  observer  remarks  as  follows  upon  some  of  these  signals : 

Odo&o' 23-24, 1872. — Several  vessels  remained  iu  harbor  on  account  of  the  signal. 

Jf«rdk  1S^20,  1873. — No  vessels  left  port  dnring  the  display. 

Ajril  \-%  1873. — ^A  fishing-boat  upset  in  Ashley  Kiver,  and  one  man  drowned. 

Scrgt  J.  E.  Evans,  who  was  in  charge  at  the  date  of  last  report, 
vas  idieved  in  October,  for  the  benefit  of  his  health,  which  had  become 
impaired  by  close  attention  to  duty.  He  was  succeeded  by  Sergt.  M. 
L.  fleanie,  who  still  remains,  and  has  given  satisfaction. 

Privates  Sidney  Powell  and  Thomas  Cleary  have  been  called  in  suc- 
cessively for  promotion,  and  passed  the  required  examination  satisfac- 
torily. Private  J.  J.  Nanry  is  the  present  assistant,  and  is  commended 
by  the  observer  for  his  good  conduct.  A  lively  interest  in  the  service 
is  manifested  by  the  merchants  and  other  business  men  at  this  station, 
and  regret  is  expressed  at  the  non-receipt  of  full  reports  from  other 
coast-stations  and  those  in  the  interior  of  the  Southern  States.  The 
telegraphic  service,  so  far  as  the  transmission  of  the  local  reports  are 
concerned,  has  been  performed  satisfactorily. 

CHEYENNE,  WYOMINiS  TERRITORY. 

I  Offieial  Number,  6S.] 

Utitode 410  12' 

Lrtogitude 104°  42' 

EkvatioQ  of  barometer  above  sea-level 6,058  feet. 

No  change  has  been  made  in  the  location  of  this  office  since  last  re- 
port, the  present  location  being  a  very  desirable  one. 

The  reports  from  Santa  F^  and  Denver  are  transferred  here  east  and 
vest  Seven  hundred  and  fifty-two  bulletins  have  been  issued  during 
the  year  and  two  hundred  and  eight  reports,  together  with  the  local  ob- 
servations famished  the  press. 

Sergt  A«  C.  Dobbins  remains  in  charge,  and  has  given  general 

AStis&ctioD  by  the  promptness  and  regularity  with  which  reports  have 

been  rendered*    He  was  unable  to  take  observations  on  the  7th,  8th, 

asd  9th  of  May  on  account  of  sickness,  and  as  the  instructed  civilian 

a«si8tant  had  left  the  station,  the  record  would  have  been  interrupted 

bat  for  the  courtesy  of  the  post  surgeon  at  Fort  D.  A.  Russell,  who 
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made  observations  at  that  post  and  furnished  copies  of  the  same  to  the 
observer,  thus  enabling  him  to  complete  his  record. 

To  gaard  against  the  recurrence  of  such  accidents,  Private  M.  H. 
Perry  was  ordered  to  the  station  as  an  assistant,  May  8, 1873,  and  still 
remains.    His  conduct  is  commended  by  the  observer. 

CHICAGO,  ILLINOIS. 

[Official  Number,  37.] 

Latitude 41°    52' 

Longitudo 87°    36' 

Elevation  of  barometer  above  sea-level 657  feet. 

The  office  was  moved  June  19,  1873,  to  a  building  on  the  corner  of 
Madison  and  La  Salle  streets,  in  order  to  get  it  nearer  the  several  tele- 
graph offices.  Two  rooms  are  occupied,  giving  fine  facilities  for  the 
work  of  this  station,  which  has  largely  increased  during  the  yeiir,  and 
is  still  performed  under  some  of  the  disadvantages  resulting  from  the 
disastrous  fire  of  1871.  Full  reports  from  seventy-five  regular  stations 
are  received  here,  besides  the  special  reports  from  the  river-stations 
when  they  are  made.  These  reports  are  published  in  the  regular  man- 
ner, and  during  the  year  thirteen  thousand  sis  hundred  and  ninety-two 
maps  have  been  printed  and  distributed,  two  thousand  two  hundred 
and  forty  bulletins  issued  and  posted,  and  two  hundred  reports  furnished 
to  the  press.  The  issue  of  post-office  bulletins  to  seven  hundred  and 
ninety-eight  offices  began  June  17,  and  since  that  date  one  hundred  and 
sixty-eight  thousand  seven  hundred  and  thirty-two  copies  have  been 
sent  out.  As  the  matter  for  these  bulletins  is  seldom  received  before  2 
o'clock  a.  m.,  and  the  copies  ready  for  mail  must  be  in  the  post-office  by 
5  a.  m.,  the  work  is  necessarily  done  with  great  rapidity,  and  in  view  of 
these  facts  the  accuracy  and  regularity  with  which  the  issue  is  made 
deserves  commendation.  Considerable  difficulty  has  been  experienced 
in  the  receipt  and  transfer  of  reports,  owing  to  the  frequent  interrup- 
tion of  one  or  more  of  the  telegraph  lines  over  which  they  should  be 
received,  and  the  consequent  necessity  of  transferring  them  to  some 
other  office  with  as  little  loss  of  time  as  practicable,  especially  at  mid- 
night, when  every  minute  is  of  importance.  The  different  telegraph- 
offices  have  to  be  visited  regularly  at  report  hours,  and  their  condition 
ascertained,  and  the  action  of  the  observer  governed  by  the  information 
thus  received.    His  instructions  on  this  subject  are  as  follows : 

When  the  reguhir  Atlantic  and  Pacific  circuit  to  New  York  is  inter- 
rupted, all  reports  received  will  be  sent  by  Pacific  and  Atlantic  circuit 
to  Cincinnati,  and  the  observer  at  that  point  notified  that  communica- 
tion cannot  be  had  with  New  York.  If  this  latter  circuit  is  also  down, 
the  reports  will  be  sent  by  the  Western  Union  to  the  observer  in  New 
York,  if  that  route  is  open,  and  when  it  is  not,  will  be  filed  in  the  West- 
ern Union  Office,  addressed  to  the  Chief  Signal-Officer  at  Washington, 
to  be  sent  by  any  available  route  at  the  disposal  of  the  cx)mpany. 

Eeports  for  Saint  Louis  and  Cincinnati  will  be  sent  to  those  points 
by  the  Western  Union  whenever  the  regular  Pacific  and  Atlantic  cir- 
cuits are  broken.  Beports  for  Milwaukee  will  be  sent  by  the  Western 
Union  whenever  the  Great  Western  lines  to  that  point  are  down. 

Some  few  delays  have  occurred  from  a  natural  reluctance  on  the  part 
of  operators  to  admit  that  their  wires  were  down,  and  some  from  other 
causes }  but,  as  a  whole,  this  part  of  the  work  has  been  well  performed 
by  all  parties. 

The  station  was  inspected  in  April  of  this  year,  and  such  irregnlari- 
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ties  as  were  found  to  exist  pointed  ont  and  corrected.  Several  changes 
have  been  made  during  the  year  in  the  management  of  the  station, 
Sergt.  Theodore  Mosher  being  transferred  to  the  central  office  Janu- 
ary 2, 1873,  and  Sergt.  A.  0.  Ford,  his  successor,  to  Nashville,  Tenn., 
May  i,  1873. 

Sergt.  W.  S.  Kauffman  has  been  in  charge  since  the  last-named  date, 
and  has  given  satisfaction  by  the  prompt  and  accurate  manner  in  which 
his  various  duties  have  been  performed,  under  circumstances  of  unusual 
difficulty. 

Of  the  assistants  who  have  been  on  duty  here  during  the  year,  one 
(Private  J.  D.  M.  Fee)  wa^  called  in  for  promotion,  and  after  going 
through  the  usual  course  of  instruction  at  Fort  Whipple  passed  a  sat- 
isfactory examination  ;  one  was  called  in  for  misconduct ;  one  (Private 
H.  K.  Pullan)  deserted  ;  one  was  discharged  j  one"  transferred  to  another 
station,  and  one  to  the  central  office.  Six  regular  assistants  are  now 
on  duty,  and  kept  busily  employed  in  getting  out  and  distributing  the 
lar[;e  daily  issue  of  maps  and  bulletins. 

A  lively  interest  is  manifested  in  the  service  among  all  classes' of  cit- 
izens, and  the  labors  of  the  office  are  properly  appreciated. 

Thirty-eight  cautionary  signals  have  been  displayed  during  the  year, 
of  which  twenty  are  reported  fully  justified,  and  two  partly  justified,  at 
the  station.    In  this  connection  the  observer  remarks  as  follows  : 

iki^  15-16, 1872. — Gale  much  more  severe  on  the  lake  than  at  the  port.    Many 

TffiseU  remained  in  harbor  on  account  of  the  warning ;  but  six  or  seven  which  went 

oDt  vbile  the  signal  was  flying  were  compelled  to  return  daring  the  night. 
<*<o4fr  2ft-31,  1872. — The  office  was  visited  by  twenty-eight  captains  of  vessels  and 

<>vi>ers  during  the  display  of  the  signal,  more  than  half  of  whom  stated  that  they 

rczsaiDed  in  port  on  account  of  the  warning  given. 

Sotember  4-6,  1872. — The  wind  blew  in  heavy  gusts,  and  was  more  severe  out  on 
the  lake.  The  office  was  visited  by  many  captains  of  vessels  and  others  interested, 
ud  msoy  vessels  remained  in  port  on  account  of  the  warning. 

AVwpwirr  6-8,  1872.— The  wind  blew  in  gusts  and  was  severe  on  the  lake.  The  office 
vas  visited  by  a  number  of  captains,  and  many  staid  in  port  on  account  of  the  warn- 
ing given. 

ynTember  13-14,  1872. — ^Numbers  of  vessel-men  called  at  the  office,  many  of  whom 
^Ated  that  they  delayed  their  departure  on  account  of  the  signal. 

-Vor«iAfr  26-28, 1872. — This  gale  is  represented  to  have  been  one  of  the  most  severe 
f ver  experienced  on  the  lake.  One  schooner  known  to  have  delayed  her  departure  ou 
aecoont  of  the  warning.    The  office  as  usual  was  visited  by  numbers  of  seamen. 

Defemb(T7~l0j  1872.— But  few  vessels  leaving  port  now.  Oue  schooner  reported  to 
hare  remained  in  port  on  account  of  warning. 

JprU  3-7,  1873. — Storm  of  wind,  snow,  and  rain. 

JprH  21-23,  1873. — Propeller  detained  in  harbor  by  the  signal,  which  was  justified. 

September  17-18,  1873.— The  wind  was  much  heavier  on  the  lake  than  at  the  port. 
Many  yesMls  remained  in,  and  those  which  attempted  to  go  to  sea  were  compelled  to 
ntorn.    The  papers  make  mention  of  numerous  vessels  damaged  by  the  storm. 

:kfiemh<r  24-25, 1873.— The  weather  was  bad,  and  several  captains  of  vessels  called 
u  the  office,  who  were  detitined  by  the  signal,  and  with  good  effect,  as  news  has  been 
received  of  the  loss  of  at  least,  one  vessel  on  the  lower  part  of  the  lake. 

Sepiemher  26-27, 1873. — For  a  southwest  gale  and  the  season  of  the  year,  it  is  said  to 
be  Qnofloally  severe.  The  papers  contain  accounts  of  numerous  injuries  to  vessels  that 
vere  caught  in  the  blow,  several  of  which  were  wrecked  on  the  east  shore.  A  number 
of  Teaaeli  remained  in  port,  and  probably  escaped  damage. 

The  leading  newspapers  publish  reports  regularly,  and  since  the  issue 
of  postoffice  balletins  commenced  have  received,  through  the  energy  of 
the  observer,  the  latest  oue  sent  to  him  from  the  central  office  in 
^aaUagtoD. 
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CINCINNATI,  OHIO. 

[Official  Number^  65.J 

Latitude 39^"  06' 

Longitude 84°  26' 

Eleyation  of  barometer  above  sea-level 614feet. 

The  location  of  the  office  of  this  station  has  not  been  changed  since 
last  report,  but  through  the  liberality  of  the  members  of  the  chamber 
of  commerce  a  second  room,  rendered  necessary  by  the  increased 
amount  of  work  thrown  upon  the  station,  has  been  added  aud  furnished 
at  a  mere  nominal  expense  to  the  Government. 

Reports  from  thirty-one  other  stations  are  received  here  in  the  morn- 
ing, and  the  same  number  in  the  afternoon,  with  the  addition  of  those 
from  the  special  river-stations  during  the  spring  and  fall  mouths.  At 
midnight  seventy  reports  are  received  for  the  map,  which  is  printed  and 
distributed  each  morning  by  7  o'clock  a.  m.  Most  of  these  reports  are 
transferred  to  Washington  as  received,  which  materially  increases  the 
work  of  the  observer,  who  is  obliged  to  keep  himself  constantly  informed 
of  the  condition  of  the  telegraph-lines  in  order  that  he  may  not  lose  valu- 
able time  at  the  moment  for  action.  When  the  regular  circuits  are  not 
working  from  any  cause,  the  observer  is  instructed  to  transfer  all  re- 
ports promptly  to  any  available  line  that  will  transmit  them  promptly 
to  their  destination. 

During  the  year,  eighteen  thousand  three  hundred  and  one  maps,  and 
seven  thousand  six  hundred  and  sixty-one  bulletins  have  been  issued, 
and  two  thousand  three  hundred  and  thirty-seven  reports  furnished  to 
the  press.  The  issue  of  post-office  bulletins  to  seven  hundred  and 
iifty-three  offices  was  commenced  April  7, 1873,  and  up  to  date  two  hun- 
dred and  sixty-four  thousand  Ave  hundred  and  two  copies  have  been 
printed  and  mailed,  two  copies  being  sent  to  each  office.  As  the  mail 
closes  at  5  o'clock  a.  m.,  this  part  of  the  work  requires  to  be  done  promptly 
and  with  system.  No  instance  has  been  reported  where  these  bulletins 
were  printed  too  late  for  the  mail,  which  speaks  well  for  the  conduct  oi 
the  men  charged  with  the  duty. 

River  observations  are  made  regularly,  and  during  the  year  one  thou- 
sand eight  hundred  and  eighty-three  river-bulletins  have  been  posted 
on  the  appropriate  form. 

The  benchmark,  from  which  measurements  are  made,  is  the  extreme 
low-^ater  mark  of  September  15, 1858,  which  was  twenty  inches  above 
the  bed  of  the  river.  The  leading  newspapers  publish  full  tabulated 
reports  daily  in  excellent  form,  and  also  the  latest  Probabilities  received, 
together  with  the  monthly  abstracts  and  the  Weekly  Weather  Chronicle. 
At  no  other  station  has  the  press  taken  a  livelier  interest  in  the  service 
or  done  more  to  promote  its  usefulness. 

The  monthly  abstracts  of  the  weather  prepared  by  the  observer  are 
models  of  meteorological  forms,  both  in  appearance  and  contents,  and  it 
is  hoped  they  will  be  followed  at  all  stations  where  the  press  is  willing  to 
publish  them. 

Sergt.  E.  F.  Maynard  was  in  charge  until  May  16,  1873,  when  he 
deserted,  while  under  the  influence  of  liquor,  and  was  succeeded  by 
Sergt.  Theodore  Mosher,  who  is  still  in  charge  and  has  |)erformed  his 
various  duties  in  an  unusually  able  and  intelligent  manner.  He  is  highly 
spoken  of  by  the  meteorological  committee  of  the  chamber  of  commerce, 
by  the  members  of  the  press  and  the  general  business  men  with  whom 
he  is  daily  thrown  in  contact.    Twice  during  the  year  Sergt  N.  Gorora 
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was  in  temporary  charge  on,  occasions  when  Sergeant  Maynard  was 
nnable  from  sickness  to  perform  his  duties.  Of  the  assistants  on  daty 
daring  the  year,  one  was  called  in  for  misconduct,  one  transferred  to 
Fort  Whipple  as  orderly  sergeant,  one,  Private  Edwin  Booth,  ordered  in 
for  promotion,  and  one,  Private  Martin  Evans,  committed  suicide  while 
temporarily  absent  from  station  on  leave.  At  present  there  are  six  as- 
astants  on  daty,  one  of  whom  is  a  sergeant,  sent  to  relieve  the  observer 
of  a  portion  of  his  responsibility.  Dusing  the  industriid  exposition  held 
at  Cincinnati  through  the  month  of  September,  the  morning  Probabili- 
ties were  sent  from  the  central  office  to  Sergeant  Mosher  and  printed 
by  him  daily  in  the  exposition  building,  on  a  press  kiudly  furnished  for 
the  purpose  by  the  executive  committee. 

A  full  set  of  standard  station-instruments  was  also  sent  him  for  ex- 

bibition  and  excited  favorable  comment  from  the  visitors  and  the  press. 

These  instruments  were  sent  to  Chicago  at  the  close  of  the  exposition 

for  display  there.    Two  extra  assistants  were  furnished  the  station  dur- 

iogthe  exposition,  and  were  ordered  to  other  points  at  its  close. 

The  members    of  the  meteorological  committee  of  the  chamber  of 
commerce  are  entitled  to  the  thanks  of  the  Chief   Signal-Officer  for 
their  uaiform  kindness  to  the  observers  individually,  and  for  the  public- 
minted  interest  they  have  constantly  manifested  in  the  service. 

Tbe  station  has  been  twice  inspected  during  the  year,  once  in  ^N'ovem- 
beVf  lS72y  and  ag^ain  in  April,  1873.  On  both  occasions  it  was  found  in 
good  coDditioUj  with  records  neatly  kept  and  up  to  date. 

CLEVELAND,  OHIO. 

[Official  Number,  34.] 

Latitude 41°  30' 

liongitude 81°  47' 

'BlcvaUon  of  barometer  above  sea-level 662.7  feet. 

The  of&ce  was  moved  April  30, 1873.  upon  the  recommendation  of  the 
inspecting  officer,  to  the  third  story  ot  the  National  Bank  building,  on 
\]be  corner  of  Water  and  Superior  streets,  where  two  rooms  are  occu- 
pied, affording  ample  space  for  the  station  work. 

The  roof  exposure  for  instruments  and  the  display  of  cautionary  sig- 
nals is  an  excellent  one. 

Reports  fiom  fifty-flve  other  stations  are  received  here  and  published 
10  tbe  regular  manner,  manifold  maps  being  issued  daily. 

Daring  the  year  two  thousand  one  hundred  and  thirty-seven  maps 
and  three  thousand  three  hundred  and  ninety  bulletins  have  been  issued, 
and  seven  hundred  and  two  tabulated  reports  furnished  to  the  press,  in 
addition  to  a  daily  abstract  of  the  local  observations. 

The  greater  part  of  this  work  was  done  after  the  relief  of  Sergt.  J. 
X.  Martin,  March  18, 1873,  as  under  his  charge  the  station  fell  into  gen- 
eral disrepute  and  the  work  was  grossly  neglected.    He  was  relieved 
vpon  tbe  recommendation  of  the  inspecting  officer  and  ordered  to  Fort 
Whipple,  where,  after  reduction  to  the  ranks,  he  was  discharged  the  serv- 
iee.    Sei^  L.  M.  Crist  was  transferred  to  the  station  from  Roches- 
ter, where  be  had  been  serving  creditably  as  an  assistant,  and  by  his 
energy  and  tact  soon  inspired  new  interest  in  the  service,  and  by  his 
promptness  in  furnishing  reports  to  the  press  secured  their  regular  pub- 
lication in  tabulated  form. 

Becoming  insubordinate  he  was  ordered  to  Fort  Whipple,  but  desert- 
ed before   reaching  that  post.    He  was  succeeded  May  1  by  Sergt 
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Will  Stromberger,  who  still  remains  in  charge  and  has  given  satisfac- 
tion both  to  the  central  office  and  to  the  citizens.  One  assistant  has 
been  transferred  to  the  central  office  and  one  ordered  in  for  promotion, 
but  has  not  yet  completed  the  regular  course  of  instruction  at  Fort 
Whipple.  Private  M.  L.  Landers,  the  present  assistant,  is  commended 
by  the  observer  for  his  good  conduct. 

The  station  has  been  twice  inspected  since  the  last  report,  once  in 
October,  1872,  and  again  in  March,  1873.  At  the  last  inspection  na> 
merous  grave  irregularities  were  discovered,  which  led  to  the  relief  of 
the  observer  as  before  stated. 

Instruments  and  records  are  now  reported  to  be  in  good  condition. 

Twenty -five  cautionary  signals  have  been  displayed  during  the  year, 
of  which  number  fourteen  are  reported  as  justified  at  the  station. 

In  reference  to  these  displays  the  observer  remarks  as  follows : 

October  15-16, 1872. — Several  vessels  left  the  harbor  aboat  11  p.  m.  of  the  15th,  and 
about  2  a.  m.  of  the  16th  encountered  a  severe  wiud  and  were  compelled  to  return  to 
port  to  escape  accident. 

November  7-8,  1872. — Reports  from  the  lake  state  the  wind  was  very  severe  and 
several  vessels  received  more  or  less  injury  before  they  were  able  to  reach  barb  Dr. 
The  displav  of  the  signal  was  the  means  of  keeping  many  vessels  in  port  that  would 
otherwise  have  left  in  the  afternoon  and  thereby  been  exposed  to  immim^nt  danger. 

November  13-14,  1672. — A  heavy  wind  commenced  about  1  a.  m.  of  the  14th,  which 
from  the  statements  of  captains  of  vessels  must  have  been  much  greater  thau  thirty 
miles  per  hour.  Several  vessels  that  left  the  harbor  contrary  to  tbe  warning  were  com- 
pelled to  return  to  the  harbor,  where  they  arrived  with  much  difficulty  and  narrowly 
escaped  serious  injury. 

November  24-25,  1872. — Signal  justified.  No  vessels  are  now  leaving  port,  naviga- 
tion being  about  to  close,  and  none  will  again  leave  until  the  opening  of  navigation  in 
the  spring. 

November  28-December  1,  1872. — The  wind  was  very  severe  on  Lake  Erie.  One  ves- 
sel near  the  port  is  supposed  to  have  been  lost.  All  the  vessels  in  the  harbor  are  laid 
up  for  the  winter. 

Jpril  15-18,  1873. — No  damage  reported.  It  is  stated  that  the  lake  was  made  very 
rough  by  "  cat  squalls."    Navigation  not  yet  opened. 

September  15-16,  1873. — Several  schooners  remained  in  port  because  of  the  warning, 
the  captains  of  which  stated  that  they  always  worked  by  the  signal.  Four  schooners 
went  out  but  had  to  put  back,  reaching  port  about  midnight,  the  captains  of  which 
immediately  came  to  the  office  to  learn  the  prospects. 

September  17-18, 1873. — One  steamer  and  several  schooners  remained  in  port  on  ac- 
count of  the  warning. 

A  gratifying  amount  of  interest  is  at  present  manife'sted  in  the  ser- 
vice by  the  members  of  the  meteorological  committee,  by  the  press,  and 
by  the  citizens  generally.  , 

The  editors  of  the  several  morning  papers  have  recently  effected  an 
arrangement  with  the  Atlantic  and  Pacific  Telegraph  Company,  by  which 
they  receive  regularly,  in  time  for  pnblication,  the  midnight  Synopsis 
and  Probabilities  issued  from  the  central  office. 

CORINNE,  UTAH. 

[Official  Numler^  70.] 

Latitude 41^30' 

Longitude 112^  18' 

Elevation  of  barometer  above  sea-level 4,249  feet. 

The  office  was  moved  temporarily  on  November  2, 1872,  to  a  small 
house  in  the  upper  part  of  the  city,  and  on  December  3, 1872,  to  its 
present  location  on  Montana  street,  between  Sixth  and  Seventh  Btreets. 

Sergt.  S.  W.  Beall  remains  on  duty  and  manages  the  station  alone. 
He  has  rendered  all  reports  regularly  and  promptly,  and  in  a  satisfac- 
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tor}' manner.  Beports  from  nine  other  stations  are  received  here  irreg- 
ularly, of  which  two  are  transferred  to  the  Chicago  circuit. 

Daring  the  year  three  hundred  and  four  bulletins  have  been  issued, 
and  two  hundred  and  thirty-three  reports  of  local  observations  furnished 
the  press. 

The  station  has  not  been  inspected  since  the  date  of  the  last  report, 
and  the  present  condition  of  the  office  is  therefore  unknown. 

DAVENPORT,  IOWA. 

[Official  J^umber,  51.] 

Latitude 4P30' 

LoDgitade 90°  38' 

EleYition  of  barometer  above  sea-level 603. 3  feet. 

No  change  has  been  made  in  the  location  of  the  office  during  the  year, 
HOT  is  any  considered  necessary  at  present,  as  it  would  be  difficult  to  find 
another  possessing  the  same  advantages. 
Beports  from  twenty-nine  regular  stations  are  received  here,  and 

datiDg  the  spring  and  fall  from  all  the  special  river-stations. 
Three  thousand  four  hundred  and  thirty-five  bulletins  have  been 

issued  and  ninety-three  reports  furnished  the  press.    In  addition  to  this 

number  one  thousand  two  hundred  and  three  river-bulletins  have  been 

issued  and  furnished  the  press. 
The  gauge  used  for  the  river  observations  was  constructed  by  Colonel 

Macomb,  United  States  Engineers,  on  the  pivot  on  draw-bridge  pier  of 

the  Government  bridge,  between  Davenport  and  Rock  Island.    It  is  in 

the  Davenport  channel,  and  is  cut  in  the  stone-work  and  painted  in 

black  and  graduated  into  feet  and  tenths.    Its  zero-point  is  the  low  water 

of  1863,  the  lowest  water  known. 

The  station  was  inspected  in  June  of  this  year,  and  the  instruments 
and  records  found  in  such  bad  condition  that  the  observer  in  charge, 
Sergt.  Max  Marix,  was  at  once  relieved  from  duty  and  discharged  the 
service.  He  was  succeeded  by  Sergt.  S.  P.  Ruthven,  June  19,  since 
which  date  a  marked  improvement  has  been  observed  both  in  the  form 
and  promptness  with  which  reports  are  transmitted.  One  assistant  has 
been  transferred  during  the  year  to  the  central  office,  and  one,  Private 
T.  S.  ColUns,  called  in  for  promotion  and  passed  the  required  exami- 
nation satisfactorily.  Private  B.  E.  Light  is  the  present  assistant,  and 
is  favorably  mentioned  by  the  observer. 

The  local  observations,  river-reports,  and  monthly  abstracts  are 
famished  regularly  to  the  press  and  usually  published. 

Mr.  Dalzell,  the  chairman  of  the  meteorological  committee,  has  dis- 
played a  marked  interest  in  the  welfare  of  the  service,  and  done  all  that 
laid  in  his  power  to  promote  its  usefulness. 

The  telegraphic  service  from  this  station  has  been  of  the  most  unsatis- 
^ctory  nature,  and  it  is  to  be  hoped  that  an  improvement  will  be  made 
in  this  respect  at  an  early  date. 

DENVER,  COLORADO. 

[Officinl  Number  J  76.] 

lAtitndc 39044' 

Loo^ud© 104058' 

£]«Tation  of  barometer  aboTe  sea-level 5, 135  feet. 

The  office  was  removed  March  15, 1373,  to  the  Woodward  building,  on 
HoIUday  street,  between  Fifteenth  and  Sixteenth  streets,  to  get  a  bet- 
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ter  exposure  for  the  instruments  than  could  be  obtained  at  the  former  I 
location,  and  to  get  it  nearer  the  telegraph-office,  which  is  located  in  the 
same  building.  The  present  office  is  on  the  third  floor  of  the  building, 
is  14  by  20  in  size,  and  has  two  windows  facing  the  northwest,  from  one 
of  which  the  instrument-shelter  projects.  The  shelter  was  removed  from 
the  old  office,  and  put  up  again  without  injury  or  expense  to  the  Gov- 
ernment. 

The  station  was  inspected  in  November,  1872,  and  all  instruments  and 
records  found  in  good  condition. 

Sergt.  Henry  Feuton  still  remains  in  charge,  and  has  forwarded  all 
mail  reports  with  commendable  promptness  and  in  a  creditable  shape. 
The  morning  and  midnight  telegraphic  reports  have  most  of  the  time 
failed  to  reach  the  central  office  on  time,  owing  to  the  present  unsatis- 
factory telegraphic  facilities.  No  reports  are  received  here  from  other 
stations,  and  therefore  no  maps  or  bulletins  are  issued. 

During  the  year,  seven  hundred  and  eight  reports  of  local  observa- 
tions have  been  furnished  the  press.  There  is  no  assistant  at  this  sta- 
tion. Sergeant  Penton's  experience  and  knowledge  of  the  country  ha^e 
been  of  service  to  the  central  office  in  the  work  of  establishing  the  sta- 
tion upon  Pike's  Peak. 

DETROIT,  MICHIGAN. 

[Official  yumher,  36.J 

Latitude 42°  21' 

Longitude 83°  07* 

Elevation  of  barometer  above  sea-level 656.3  feet. 

No  change  has  been  made  in  the  location  of  the  office  since  the  date 
of  last  report.  Reports  from  fifty-flve  other  stations  are  received  here 
and  published  in  the  usual  manner  on  manifold  maps  and  bulletins  and 
in  press  reports. 

During  the  year  three  thousand  five  hundred  and  nineteen  maps,  six 
thousand  seven  hundred  and  fifty-eight  bulletins  have  been  issaed*  and 
seven  hundred  and  four  press  reports  furnished  for  publication.  '  The 
regular  issue  of  post-office  bulletins  to  three  hundred  and  thirty-seven 
offices  was  commenced  July  21,  since  which  date  forty-seven  thousand 
eight  hundred  and  fifty-four  copies  have  been  sent  Qut. 

Before  the  work  of  printing  the  Synopsis  and  Probabilities  was  com  - 
menced  two  thousand  and  fifty-two  copies  of  them  were  manifolded  and 
posted  with  the  regular  bulletins. 

Beports  from  two  other  stations  are  received  here  for  transfer  to  l\xe 
New  York  circuit. 

The  station  was  inspected  in  April,  1873,  and  the  records  and  instru- 
ments found  in  good  condition,  although  the  conduct   of    Sergt.  F. 
Mann,  the  observer,  was  such  that  his  relief  was  recommended  by  the 
inspector  and  immediately  ordered.    Sergt.  William  Finn  tCK>lc  charfje 
of  the  station  April  5  and  still  remains,  having  given  satisfaction  by 
the  manner  in  which  his  duties  have  been  performed. 
•    Two  assistants  have  been  relieved  during  the  year  for  iniscondact, 
and  one.  Private  Will  Stromberger,  called  in  for  promotion,  and  passed 
the  required  examination. 

Four  assistants  are  now  on  duty  and  are  all  kept  busy  in  getting^  oui 
the  various  publications  of  the  office. 

Twenty-nine  cautionary  signals  have  been  displayed  during  the  yeax 
of  which  six  are  reported  as  justified  at  the  station. 
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The  observer  lemarks,  in  reference  to  these  displays,  as  follows : 

iVMenber  37-26, 187SL — The  wind  was  gusty  and  boisterous,  making  a  rou^h  river. 

Iftnmker  26-30,  1872. — ^The  wind  gnsty  and  boisterous,  making  a  rough  nver. 
^^pnf2O^M0jf  3, 1873. — ^According  to  dispatches  reoeiyed  from  points  on  Lake  Huron, 
the  wind  is  reported  to  have  been  olowing  a  gale  thera 

iffty  6-9, 1873. — ^Newspaper  reports  state  that  there  was  very  heavy  weather,  with 
Tioknt  southwest  wind  outside  of  this  on  Lake  Huron  on  the  7th. 

The  leading  newspapers  publish  the  tabulated  reports  more  or  less 
Mly,  the  monthly  abstracts,  and  the  latest  Probabilities  received  at  the 

lie  interest  in  the  service  has  been  largely  increased  since  the  issne 
of  t/ie  post-office  bulletins  brought  the  work  of  the  office  more  directly 
before  the  people  of  the  iState.  * 

DUBUQUE,  IOWA. 

[Official  Number,  98.] 

Latitude 420,30' 

lioaptade 90°  45' 

QeTitionof  barometer  above  sea-level 665  feet. 

*The  office  is  located  in  Sullivan's  block,  in  the  business  center  of  the 
at|,  corner  of  Maine  and  Sixth  streets.  The  building  being  higher 
than  any  of  the  surrounding  ones,  its  roof  affi)rds  a  very  good  exposure 
for  the  several  instruments.  The  instrument^shelter  is  of  the  authorized 
fom^  facing  north.  The  station  is  supplied  with  two  full  sets  of  the 
fltandud  instruments,  all  of  which  are  reported  in  good  condition.  The 
^tioD  was  established  by  Sergt.  Bobert  J.  Bell,  who  began  taking  reg- 
ular observations  on  July  10, 1873. 

Ibis  station  is  one  of  observation  only,  and  no  reports  are  forwarded 
to  this  office  by  telegraph,  except  occasional  mid-day  observations,  in 
accordance  with  instructions  on  this  subject. 

So  reports  are  received  here  from  other  stations,  and  therefore  no 
maps  or  bulletins  are  issued.  The  local  observations  are  furnished  reg- 
ularly to  the  press. 

A  river-gauge  has  been  constructed  by  the  observer,  who  is  instructed 
to  make  regular  daily  observations,  and  report  them  by  telegraph  to 
Saint  Louis  over  the  regular  circuits.  The  gauge  is  located  at  the  foot 
of  Seventh  street,  and  its  zero  point  is  low-water  mark  of  October,  1864, 
and  is  21  feet  10  inches  below  the  high- water  mark  of  April  22, 1870. 
The  average  depth  of  water  in  the  channel  is,  18  feet  below  low- water 
mark  of  1864. 

The  station  was  inspected  in  August  of  the  present  year,  and  the  in- 
Btraments  and  records  found  in  the  ^'  best  possible  condition." 

Much  interest  is  manifested  in  the  service  by  all  classes  of  citizens  at 
this  place,  and  an  earnest  desire  is  expressed  for  the  receipt  of  re- 
ports ftom  other  stations. 

DU  LUTH,  MINNESOTA. 

[Official  Number  J  40.] 

Utitude 46°  48' 

LoDglUide 92^  06' 

EfevatioQ  of  barometer  above  sea-level 642.7  feet. 

No  change  has  been  made  in  the  location  of  this  office  during  the 
past  year.    Sergt.  John  Dascomb,  who  was  in  charge  at  the  date  of 
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the  last  report,  was  transferred,  on  his  own  request,  to  Yicksbnrgh, 
Miss.,  October  4,  1872,  and  was  succeeded  by  Sergt.  B.  R.  Martin, 
who  still  remains  in  charge. 

The  station  was  inspected  in  May  of  the  present  year,  and  found  in 
a  creditable  condition. 

Upon  the  interest  in  the  service  manifested  by  the  obserrerj  the  in- 
spector remarks:  ^^The  observer's  journal  shows  that  during  the 
notable  storms  extra  observations  have  been  made  by  him,  and  in  one 
case  hourly  observations  for  a  period  of  fifteen  hours." 

Upon  the  recommendation  of  the  in8pector,Private  Addison  Slamm  was 
sent  to  the  station  as  assistant  May  2, 1873,  and  is  favorably  mentioned 
by  the  observer  for  his  attention  to  duty. 

'No  reports  are  received  here,  and  therefore  no  maps  or  bulletins  are 
issued.  The  press  is  furnished  with  the  monthly  summaries  and  the 
local  observations,  but  the  former  only  are  published  at  present. 

During  the  past  year  twenty  five  cautionary  signals  were  displayed, 
and  of  this  number  fourteen  are  reported  as  justified  at  the  station.  The 
following  remarks  are  made  by  the  observer  upon  incidents  connected 
with  these  signals : 

November  9-12, 1872. — The  schooner  Monitor  was  ready  to  sail,  but  remained  over 
twenty -four  hours  on  account  of  storm-sifi^nal  flying. 

November  13-14,  1872. — This  has  been  the  severest  storm  felt  here  in  a  long  time 
Three  schooners  and  one  steamer  were  driven  ashore,  and  two  of  the  schooners  wrecked. 
The  breakwater  and  the  freight  warehouses,  docks,  &c.,  of  the  Northern  Pacific  Rail- 
road Company  and  elevator  damaged 

December  12-15, 1872. — Signal  justified— wind,  accompanied  by  snow. 

Considerable  interest  is  manifested  in  the  service  by  the  business 
community  of  this  place,  as  the  following  extract  from  the  observer's 
semi-annual  report  for  the  six  months  ending  July  1, 1873,  will  show: 

Judging  from  the  increased  interest  manifested,  the  service  appears  to  have  made  a 
rapid  stride  in  the  public  favor.  Vervfew  captains  of  vessels  leave  this  port  without 
first  coming  or  sending  to  this  office  for  information  concerning  the  probable  character 
of  the  weather. 

Early  in  January  last  I  was  called  on  by  the  resident  engineer  of  the  Northern 
Pacific  Railroad  Company,  who  informed  me  that  a  regular  series  of  meteorological 
observations  was  about  to  be  commenced  under  the  auspices  of  that  company  at  vari- 
ous stations  along  the  line  of  their  road,  these  observations  to  be  aUke  in  aU  reapects 
with  those  of  our  service.  I  gave  aU  tne  information  and  instructions  necessary  for 
the  work,  and  urged  the  importance  of  having  them  taken  synchronously  with  those 
of  the  signal-service.  According  to  this  arrangement,  stations  were  established  at 
Brainard,  Minn.,  and  Fargo,  Dak.,  and  copies  of  the  report  furnished  to  the  central 
office. 

The  weekly  reports  from  the  stations  referred  to  above  have  been 
regularly  received  at  the  central  office,  and  form  a  valuable  addition  to 
its  records. 

EA8TPORT,  MAINE. 

[Official  S'umberj  94.] 

Latitude 44<^  55' 

Longitude 66^  54' 

Elevation  of  barometer  above  sea-level 61.25  feet. 

The  office  is  located  in  the  custom-house,  in  the  business  center  of  the 
town.  The  bay  is  one  square  directly  east  of  the  building.  The  ex- 
posure for  roof-instruments  and  tiiermometers  is  as  good  as  can  be  ob- 
tained.   The  instrument-shelter  projects  from  a  window  facing  north. 

The  station  was  opened  April  1, 1873,  by  Sergt.  W.  0.  W-  Shreck, 
who  still  remains  in  charge. 


Digitized  by 


Google 


CHIEF   SIGNAL-OFFICER.  255 

Private  Daniel  C.  Murphy  was  ordered  to  this  station  as  assistant 
jQly22,1873, 

All  reports  have  heen  forwarded  promptly  by  mail,  and  the  general 
maoagement  of  the  station  has  been  satisfactory. 

No  reports  are  received  here,  and  therefore  no  maps  or  bulletins  are 


Ten  cantionary  signals  have  been  displayed  since  the  station  was  es- 
tabJisiiedy  of  which  five  are  reported  as  justified  at  the  station. 
Moch  interest  is  taken  in  the  service  by  mariners,  and  the  observer 
reports  two  cases  where  captains  pat  in  from  sea  in  passing  by  East- 
port  to  ascertain  whether  the  cautionary  signal  was  flying  or  not. 

The  station  was  inspected  in  September,  1873,  and  is  reported  in  good 
eoodition. 

ERIE,  PENNSYLVANIA. 

[Official  Number^  97.J 

Utilndc 42^  07' 

LoDptudc 80O  03' 

negation  of  barometer  above  sea-level 671.5  feet. 

IVie  of&ce  is  located  in  a  three-story  brick  building  on  the  corner  of 
S\a\j?^  the  principal  business  street  of  the  city,  and  the  instruments  have 
^  \m  an  exposure  as  can  be  obtained.  The  instrument-shelter  is  of 
ttift  Mlhorized  pattern,  and  projects  from  a  window  of  the  office-room 
facing  north.  Sergt.  E.  F.  McComas  opened  the  station  on  May  25, 
19T3,  and  remains  in  charge.  Previous  to  August  4,  1873,  no  reports 
irerefient  by  telegraph  to  the  central  office,  and  none  were  received  from 
other  stations,  and  therefore  no  maps  or  bulletins  were  issued. 

Since  the  above-mentioned  date,  however,  reports  are  received  from 

i!/ty-five  stations,  and  three  hundred  and  fifty  maps  and  eight  hundred 

and  five  bulletins  have  been  issued,  and  the  local  observations,  together 

with  the  bulletins,  furnished  the  press  and  published  regularly.     On 

Aeooant  of  the  increased  work,  an  assistant,  Private  H.  L.  L'Eesterre, 

was  ordered  to  this  station  August  2, 1873.    The  station  was  inspected 

in  August,  1873,  and  everything  found  in  creditable  shape.     Three 

cantionary  signals  have  been  displayed  here,  one  of  which  is  reported 

justified  at  the  station. 

Much  interest  is  manifested  in  the  service  at  this  station  by  members 
of  the  press  and  the  business  community. 

ESCANABA,  MICHIGAN. 

[Offimal  Number,  49.] 

Latitude 46°  44' 

lioogitiide 87<>  16' 

Bevalioaof  bmrometer  above  sea-level 601.6  feet. 

The  location  of  the  office  remains  unchanged  since  last  report,  but  the 

instmment-shelter  has  been  remodeled  and  built  with  double  walls  of 

lattioe-work,  to  guard  against  the  effect  of  radiation  from  adjoining 

wbDsl     No  reports  are  received  here  from  other  stations,  and  conse- 

qiMDtly  no  maps  or  bulletins  issued,  but  the  local  observations  are  fum- 

ulied  to  the  Weekly  Tribune,  in  tabulated  form,  and  regularly  published. 

Tbe  station  has  t>een  inspected  twice  since  last  report — once  in  October, 

1872^  and  again  in  April,  1873.    At  the  last  inspection  the  records  and 

instrameDts  were  found  in  excellent  condition.     Sergt.  E.  J.  Bell  was 
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relieved  from  oharge  of  the  station  on  account  of  ill-health  March  11, 
1873,  and  was  sncceeded  by  Sergt.  J.  H.  Garrard,  who  remained  nntil 
ordered  in  and  reduced  to  the  ranks,  for  neglect  of  duty  in  failing 
to  forward  his  mail  reports  promptly.  Sergt  Edward  Lloyd  is  now 
in  charge,  and  has  given  satisfaction. 

Private  A.  J.  Berry  was  ordered  to  the  station  as  an  assistant  No- 
vember 18, 1872,  and  still  remains,  haviug  performed  his  duties  in  a 
commendable  manner.  In  comp|liance  with  urgent  requests  from  the 
citizens  of  the  station  and  of  ship-owners  at  other  points  on  the  lakes, 
it  was  fitted  up  for  the  display  of  cautionary  signals  soon  after  the  last 
inspection. 

The  first  signal  was  ordered  up  May  18,  but  owing  to  some  difficulty 
in  the  telegraph  line  was  not  received  at  the  station.  Since  that  date 
three  others  have  been  ordered,  one  of  which  was  reported  as  not  justi- 
fied at  the  station. 

There  is  no  meteorological  committee  at  this  station ;  bat  one  of  the 
citizens,  Mr.  S.  G.  Baldwin,  connected  with  the  Chicago  and  Northwest 
Bailroad,  has  shown  a  marked  interest  in  the  service,  and  done  all  in 
his  power  to  assist  the  observer  in  making  it  useful. 

FOET  BENTOX,  MONTANA. 

[OjgHcial  Number  J  71.] 

Latitude i 47-  52 

Longitude 110^  40^ 

Elevation  of  barometer  above  sea-level • 2,674  feet. 

No  change  has  been  made  in  the  location  of  the  office.  As  during  the 
previous  year,  much  irregularity  has  again  been  experienced  in  the 
transmission  of  the  telegraphic  reports,  chiefly  owing  to  the  uncertainty 
of  telegraphic  communication  in  so  unsettled  and  wild  a  part  of  the 
country.  Sergt.  W.  F.  Slater  remained  in  charge  of  this  station  nntil 
September  15, 1873,  when  he  was  relieved  by  Sergt  William  MoGil- 
livray.  .Sergeant  Slater  has  given  entire  satisfaction  while  in  charge 
of  this  station,  and  has  rendered  all  mail  reports  with  the  utmost  prompt- 
ness and  as  regularly  as  mail  facilities  would  admit.  A  plain  river  gauge 
has  been  constructed  during  the  year,  and  the  stage  of  the  river  reported 
in  the  regular  afternoon  telegrams. 

No  reports  are  received  here,  and  therefore  no  bulletins  are  issued. 

The  thanks  of  the  office  are  due  to  the  commanding  officer  and  to 
Captain  Kirtland,  Seventh  United  States  Infantry,  for  assistance  ren- 
dered the  observer. 

FORT  GIBSON,  CHEROKEE  NATION. 

{Official  Number y  93.] 

Latitude 35°  43' 

Longitude 95^  16' 

Elevation  of  barometer  above  dea-Ievel 511  feet. 

The  office  is  located  in  the  second  story  of  a  building  at  tlie  comer  of 
two  streets  running  north  and  west,  respectively,  in  the  village  of  Fort 
Gibson.  The  location  is  the  best  that  could  be  obtained,  and  the  in< 
Btruments  are  well  exposed. 

The  instrument-shelter  projects  from  a  window  in  the  office,  and  is  of 
the  authorized  form. 

The  station  was  opened  on' tbe  morning  of  Aprill,  1873,  by  Sergt. 
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Thomas  A.  Taylor,  and  reports  have  been  received  since  then  with  as 
much  regularity  as  the  limited  telegraphic  facilities  would  admit. 
Some  delay  has  been  experienced  in  getting  the  mail  reports  from  this 
station,  and  the  observer  has  been  repeatedly  reprimanded  for  his  short- 
comings in  this  respect. 

No  reports  are  received  here,  and  consequently  no  bulletins  are  issued. 
The  local  observations  are  furnished  to  and  "published  by  a  weekly 
paper  printed  in  the  English  and  Cherokee  languages. 

FORT  SULLY,  DAKOTA. 

[Ojfficial  If  umber  J  83.] 

Latitude 44°  39' 

LoD^tDde lOQO  40' 

Elevation  of  barometer  above  sea-level 1687.8  feet. 

The  office  at  this  station  remains  unchanged.  Telegraphic  comrauni- 
eatioQ  has  been  frequently  interrupted  during  the  year,  in  one  instance 
for  nearly  a  month,  owing  to  the  unprotected  and  poor  condition  of  the 
line.  The  telegraph-office  was  finally  abandoned  by  the  Northwestern 
Telegraph  Company,  whose  property  it  is,  on  September  5, 1873,  and 
has  not  since  been  re-occupied.  Sergt.  George  Preudor  remained  in 
charge  nniil  September  29, 1873,  when  he  was  relieved  by  Sergt.  Will- 
iam Hamsay,  with  a  view  to  transfer  to  a  more  important  station.  The 
station  was  inspected  in  July  of  the  present  year  and  found  in  proper 
condition.  The  inspector  remarks  in  his  reports :  ^'  The  books  and 
papers  were  found  in  a  condition  unsurpassed  by  no  other  station  in 
neatness  and  accuracy,  and  have  been  so  kept  under  exceedingly  diffi- 
cult circumstances.'' 

A  river-gauge  has  been  constructed  during  the  year,  and  the  stage  of 
the  water  reported  in  the  regular  afternoon  telegrams.  The  distance 
of  the  river  from  the  fort  is  nearly  a  mile  and  a  half,  and  the  observer 
remarks  in  his  semi-annual  report:  "The  performance  of  this  duty 
Uaking  river  observations)  exposes  the  observer  to  a  twofold  danger— 
the  ri^  and  arrow  of  the  Indian,  or  drowning.  Examples  are  too  nu- 
merous of  the  grave  risks  that  attend  a  defenseless  white  in  the  thick 
oDdergrowth  on  the  confines  of  the  river,  and  I  am  the  only  person  who 
ventares  there  unarmed.''  No  reports  are  received  here  and  consequently 
no  bulletins  are  issued. 

The  office  is  indebted  to  Gen.  D.  S.  Stanley,  colonel  Twenty-second 
Infantry,  for  continued  interest  and  a  constant  effort-to  afford  all  pos- 
sible fiaLcilities  to  the  observer. 

The  present  observer  has  a  sufficient  practical  knowledge  of  teleg- 
raphy to  act  as  operator  in  addition  to  his  other  duties,  and  it  is  ex- 
pected that  the  transmission  of  reports  will  be  resumed  at  an  early 
date. 

GALVESTON,  TEXAS. 

[Official  Number^  65.] 

890  18' 

94°  33' 

«f  bsrometer  above  sea-level 40.2  feet. 

TkebcatioD  of  the  office  remains  unchanged  since  the  date  of  last 
repOTt  5o  reports  are  received  here  from  other  stations,  and  no  maps 
ov  bolhliv  laraed.    The  local  observations  are  furnished  the  newsx>a- 
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pers,  and  published  by  them  daring  the  snmmer  season,  andtheamonnt 
of  rainfall  and  a  monthly  abstract  of  the  climatology  of  the  station 
regularly. 

iSergt'.  E.  O.  G.  Mclnerney  remains  in  charge  of  the  station,  and  has 
performed  his  duties  satisfactorily,  and  rendered  all  reports  promptty 
and  regularly.  A  series  of  interesting  experiments  made  by  him,  in 
reference  to  rain-fall  at  different  elevations,  has  produced  unexpected 
results,  as  each  weekly  report  has  shown  a  greater  amount  of  rain  col- 
lected at  fifty  feet  above  the  ground  than  at  the  surface,  the  gauges 
used  being  duplicates  of  the  standard  signal-service  pattern.  Privates 
J.  E.  Cook  and  B.  C.  Anderson  have  been  called  in,  successively,  for 
promotion,  and  passed  the  required  examination.  Private  William  0. 
Belt  was  transterred  to  the  station  as  an  assistant  April  10, 1873,  and 
died  of  yellow  fever  September  18,  after  a  brief  illness.  He  was  a  young 
man  of  excellent  character  and  habits,  and  had  discharged  his  duties  in 
a  conscientious  and  praiseworthy  manner. 

In  consequence  of  the  danger  to  which  an  assistant  not  acclimated 
would  be  exposed  at  this  season  of  the  year,  none  will  be  sent  to  re- 
place Private  Belt  until  later  in  the  season,  as  the  observer  is  considered 
fully  competent  to  manage  the  station  alone  for  a  few  weeks. 

The  chairman  of  the  meteorological  committee,  and  the  citizens  gen- 
erally, have  repeatedly  urged  the  importance  to  their  city  of  having 
more  reports  furnished  them  from  stations  to  the  west  and  north  in  the 
interior  of  the  State.  They  also  desire  to  receive  reports  from  the  Gulf 
stations  to  the  eastward. 

The  station  was  inspected  in  March  of  the  present  year,  and  found  in 
good  condition. 

GKAND  HAVEN,  MICHIGAN. 

[Official  Number^  48.] 

Latitude , 43^  05 

Longitude 86<^  15' 

Elevation  of  barometer  above  8ea-level ^ 616.3  feel. 

No  change  has  been  made  in  the  location  of  the  office  during  the  year. 
No  reports  are  received  here  from  other  stations.  The  local  observa- 
tions and  monthly  abstracts  of  the  local  weather  are  occasionally  pub- 
lished by  the  newspapers,  but  not  with  sufficient  regularity  to  make 
them  of  much  service  to  the  public. 

The  station  was  inspected  in  April  of  the  present  year  and  found  in 
fair  condition.  Several  irregularities  were  discovered  and  corrected  be- 
fore the  inspector  left. 

Sergt.  F.  F.  Wood  remains  in  charge  and  is  favorably  mentioned  by 
the  inspector  in  his  report  for  his  sobriety,  courtesy,  and  general  be- 
havior. 

Sergt  J.  H.  Garrard  was  on  duty  at  the  station  from  January  20 
to  March  11, 1873,  during  the  illness  of  Sergeant  Wood. 

The  midnight  reports  are  not  sent  until  the  succeeding  morning,  as 
the  telegraph-office  is  closed  at  the  proper  time  of  sending.  The  uncer- 
tainty of  the  telegraphic  communication  also  interferes  seriously  with 
the  prompt  transmission  of  cautionary  signal  orders,  which  if  sent  at 
night  are  frequently  delayed  several  hours  until  the  local  telegpraph-offiee 
is  opened  for  business  the  next  day. 

Considerable  interest  is  manifested  in  the  service,  especially  in  con- 
nection with  the  cautionary  signals^  of  which  thirty-six  have  been  dig- 
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played  during  the  year.    Of  this  number  twenty-eight  are  reported  as 
jasti&ed  at  the  station. 

in  reference  to  several  of  these  signals  the  observer  remarks  as  fol- 
lows: 

Mag  12-13, 1873. — ^The  steamer  Saginaw  left  as  usual  but  returned  on  account  of 
beary  aea.  The  Chicago  and  Milwaukee  boats  are  behind  time  ou  account  of  wind  and 
sea. 

September  17-18, 1873. — One  vessel  remained  in  port  on  account  of  signal. 

S^temher  24, 1873.— Quite  a  number  of  vessels  entered  the  port  for  shelter  during  the 
display  of  the  signal. 

The  citizens  are  desirons  of  receiving  reports  from  the  other  lake-sta- 
tions, bat  with  the  present  telegraphic  facilities  it  would  be  impractica- 
ble to  furnish  them  at  the  proper  hours. 

INDIANAPOLIS,  INDIANA. 

[Official  Number^  43.] 

Latttnde 39°  47' 

UHigitade...\ 86^  06' 

Elevation  of  barometer  above  sea-level 746.7  feet. 

The  location  of  the  office  remains  unchanged  since  the  <]ate  of  last 
report,  but  arrangements  have  been  made  to  remove  it  to  another  part 
of  the  same  building  early  in  October,  in  order  to  obtain  better  facilities 
and  more  space.  Imports  from  thirty-seven  other  stations  are  received 
here  in  the  morning  and  afternoon,  and  from  seventy-six  stations  at  mid- 
Digfat— the  additional  ones  being  copied  as  they  pass  between  Cincin- 
nati and  Chicago.  No  maps  are  printed,  but  during  the  year  four  thou- 
«aiid  seven  hundred  and  lifty-five  bulletins  have  been  issued,  and  one 
t&oasand  nine  hundred  and  eighteen  press  reports  furnished  for  publi- 
cation. 

Three  hundred  and  twenty-seven  river-bulletins  and  one  thousand 
seven  haudred  and  thirty  manifold  copies  of  the  Synopsis  and  Proba- 
bilities have  also  been  posted. 

Sergt.  C.  F.  B.  Wappenhans  remains  in  charge,  and  has  given  full 
satisfaction.    All  reports  have  been  promptly  and  properly  rendered. 

Two  assistants  have  been  relieved  for  misconduct  during  the  year. 
Private  W.  D.  Halliday,  the  present  assistant,  has  been  on  duty  since 
Febroary  10, 1873,  and  is  commended  by  the  observer  for  his  steadiness 
and  intelligence.  He  was  in  charge  of  the  station  alone  for  one  month 
during  the  observer's  absence,  and  rendered  all  reports  in  proper  form 
and  time. 

The  leading  newspapers  print  the  local  observations  regularly,  and 
al.so  frequent  selections  from  the  general  reports  and  the  latest  Proba- 
bilities received. 

The  observer  speaks  in  high  terms  of  the  courtesy  of  the  telegraph 
officials,  by  which  he  has  been  enabled  to  perform  his  duties  under  the 
most  favorable  circumstances. 

INDIANOLA,  TEXAS. 
[Official  Number^  84.] 

Latitude 28^  32' 

l^mgnade 96^  39' 

fI>Tatioii  of  bttrometer  above  sea-level 25  feet. 

The  office  remains  as  at  last  report,  in  Schultz's  building  on  Main  street. 
Xo  reports  are  received  here  from  other  stations,  and  the  station  is  there- 
fijre  one  of  observation  and  report  only.     The  local  observations  and 
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monthly  abstracts  are  furnished  the  only  paper  published  here,  and  are 
printed  in  good  form. 

Sergt.  Edward  Lloyd  was  in  charge  until  March  13,  1873,  when 
he  was  relieved  on  account  of  ill  health  and  succeeded  by  Sergt.  Frank 
Mansfield,  who  still  remains. 

All  mail  reports  have  been  forwarded  regularly  and  promptly,  but  the 
telegraphic  ones  have  been  frequently  delayed  by  accidents  to  the  line 
and  the  closing  of  the  office  at  the  regular  reporting  hour. 

The  midnight  reports  are  uniformly  held  until  the  next  day  and  for- 
warded with  the  morning  report,  and  both  are  delayed  even  then  sev- 
eral hours  because  the  telegraph-office  does  not  open  until  the  regular 
business  hours  of  the  place. 

In  reference  to  the  interest  taken  in  the  service  the  observer  remarks 
as  follows : 

I  have  noticed  that  agriculturists  appreciate  the  service  even  more  than  the  com- 
mercial conimuuity.  Oue  geutleman  remarked  to  me  that  it  depeuded  wholly  upon 
the  sijfual- service  whether  the  sugar-lauds  of  Texas  would  ever  be  fully  developed  or 
not.  In  other  words,  that  these  lauds  never  could  be  worked  to  advantage  without 
the  farmers  interested  had  access  to  the  weather  reports. 

The  station  has  not  been  inspected  during  the  year,  but  the  observer 
reports  air  instruments  and  records  in  good  condition. 

JACKSONVILLE,  FLORIDA. 

[Official  Number^  73.] 

Latitude 3(K  '24' 

Longitude W^  40 

Elevation  of  barometer  above  sea-level 2*2.9  feet. 

The  location  of  the  office  remains  unchanged  since  the  date  of  la^^t 
report.    Reports  from  five  other  Gulf  stations  are  received  here  and 
published  in  the  regular  matter.    During  the  year  three  thousand  ami 
seventy-six  bulletins  have  been  issued  and  four  hundred  and  forty  press- 
reports  furnished  for  publication.    The  station  was  inspected  in  Febru- 
ary of  the  present  year  and  found  in  fair  condition.    Sergt.  D.  A. 
Daboll  was  in  charge  until  January  2, 1873,  when  he  was  relieved  on 
account  of  ill  health,  and  succeeded  by  Sergt.  Richard  McLaughliu, 
who  still  remains  and  has  given  satisfaction.     All  mail-reports  have 
been  forwarded  promptly  and  in  proper  form.    Private  W.  U,  Simons 
still  remains  on  duty  as  assistant,  and  has  given  satisfaction  to  the  ob- 
server and  to  the  central  office.    Considerable  interest  is  manifested 
in  the  service  here,  and  much  regret  is  expressed  at  the  inability  of  the 
x>ffice  to  furnish  reports  from  a  greater  number  of  stations,  especially 
during  the  winter,  when  many  visitors  from  the  North  spend  the  season 
in  Jacksonville  and  are  naturally  anxious  to  know  the  state  of  weather 
at  their  homes.    Both  newspapers  published  at  the  station  print  all  re- 
ports furnished  them  in  excellent  form.    Owing  to  a  temporary  derange- 
ment of  the  telegraphic  facilities  the  midnight  reports  from  July  I  to 
August  1  were  not  forwarded  until  the  next  morning,  and  during  this 
time  the  9  o'clock  p.  m.  reports  were  sent  instead. 

Four  cautionary  signals  have  been  displayed  during  the  jear,  of 
which  three  are  reported  as  justified  at  the  station. 

The  observer  make.s  the  following  remarks  in  reference  to  these  dis- 
plays : 

March  23>25, 1873.— Two  schooners  loaded  with  lumber  delayed  ^ing  until  the  gale 
was  over,  the  captains  ascribing  the  saving  of  their  vessels  to  the  display  of  the  sij^nal. 

March  25-26,  187^.~-The  steamer  City  Point  waited  ontil  after  the  signal  was  low- 
ered before  she  left. 
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KEOKUK,  IOWA. 

[Official  Number,  47.] 

Latitude 40°  23' 

Unjritiide 91°  27' 

tkvatioaof  barometer  above  sea-level 584  feet. 

Iso  cbauge  bas  been  made  in  the  location  of  the  office  since  last  report. 
Reports  trom  twenty-nine  other  stations  are  received  here  with  as  much 
Tegu\anty  as  the  imperfect  telegraphic  facilities  will  permit,  and  during 
the  spring  and  fall  reports  from  all  the  special  river-stations  are  also  re- 
ceived.   One  thousand  seven  hundred  and  ninety-six  regular  bulletins 
bave  been  issued  during  the  year.    One  thousand  and  ten  river-buUe- 
tms  posted.    The  newspapers  print  selections  from  the  river-reports, 
and  also  that  part  of  the  Probabilities  which  applies  to  the  West,  but 
decline  to  use  the  tabulated  reports,  and  manifest  less  interest  in  the 
service  than  the  press  of  any  other  station. 

The  station  was  inspected  in  June  of  this  year,  and  the  instruments 
foand  io  good  condition.  Several  irregularities  were  found  in  the  man- 
ner of  keeping  the  records,  which  were  corrected  before  the  inspector 
left  ttie  station. 

Sergeant  Daw  was  relieved  from  charge  of  the  station  November  22, 
forneglect  of  duty  in  failing  to  forward  his  mail  reports  promptly,  and 
waB  succeeded  by  Sergt.  James  H.  Marsh,  who  still  remains,  having 
given  general  satisfaction. 

Tlie  assistant  on  duty  at  last  report  was  called  in  for  promotion 
April  14,  and  passed  a  satisfactory  examination  after  going  through  the 
Tvffular  coarse  of  instruction  at  Fort  Whipple. 

Private  Mark  Foley  is  the  present  assistant,  and  has  performed  his 
dutj  satisfactorily. 

Regular  observations  have  been  made  daily  of  the  stage  of  water  in 
the  river,  and  reported  by  telegraph. 

The  bench-mark  used  is  at  the  northeast  corner  of  Old  Pilot's  Indi- 
cator, 1,400  feet  above  the  bridge.  The  height  above  low  water  is 
1:4.183  feet^  and  above  high  water  8.95  feet.  The  measurement  is  not 
nia<le  from  the  bed  of  river. 

I>epth  of  water  in  channel  at  extreme  low  water  4^  feet,  and  at  ex- 
treme high  water  24  feet  9  inches  to  25  feet  4  inches. 

Considerable  interest  is  manifested  by  leading  citizens  in  the  service, 
specially  by  those  connected  with  the  river  trade. 

KEY  WEST,  FLORIDA. 

[Official  Number,  25.] 

Utitad« 24°  32' 

Limgitade 81°  48' 

Klevatioo  of  barometer  above  sea-level 17  feet. 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
*ince  last  report.  Beports  from  the  West  India  stations  are  received 
here  and  transferred  by  the  observer  to  Lake  City,  besides  being  fur- 
ni^khed  to  the  press,  with  the  local  observations,  weekly.  The  station 
vas  inspected  in  December,  1872,  and  the  records  and  instruments 
foand  in  excellent  condition.  Sergt.  M.  J.  Shanefelter  was  in  charge 
antil  February  18, 1873,  when,  under  authority  from  the  central  office, 
he  exchanged  stations  with  Sergt.  William  Theodovius,  then  at 
Panta  Bassa.    Sergeant  Theodovius  was  in  turn  relieved  Jnly^  7,  by 
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Sergt.  B.  G.  Anderson,  who  still  remains  and  gives  satisfaction  by 
the  promptness  and  regalarity  with  which  his  reports  are  rendered. 

One  assistant  has  been  called  in  for  promotion  daring  the  year^  and 
after  going  through  the  regular  coarse  of  instruction  at  Fort  Whipple 
passed  a  satisfactory  examination.  Private  E.  K.  Moore  reported  as 
assistant  December  23, 1872,  and  exchanged  stations  February  18, 1873, 
with  the  assistant  at  Punta  Bassa,  Private  M.  M.  Lewis,  who  still  re- 
mains, and  has  merited  the  commendation  received  from  the  observer 
for  his  faithful  discharge  of  duty.  He  had  entire  charge  of  the  station 
lor  several  weeks  previous  to  Sergeant  Anderson's  arrival,  and  made  all 
reports  in  proper  form  and  time. 

KNOXVILLB,  TENNESSEE. 

[Official  Number  J  42.] 

Latitude 35°  56' 

Longitude 83P  58' 

Elevation  of  barometer  above  sea-level 993  feet 

The  office  at  this  station  still  remains  in  the  University  building,  and 
afford  8  sufficient  facilities  for  its  station-work,  although  its  distance 
from  the  telegraph  office  is  a  disadvantage.  No  rent  is  paid  for  the 
office,  and  every  facility  is  extended  by  the  faculty  to  promote  the  use- 
fulness of  the  service.  No  reports  are  received  here  from  other  sta- 
tions, but  nine  hundred  and  thirty-six  reports  of  local  observations  have 
been  furnished  to  the  press  and  regularly  published.  Sergt.  John  K. 
Payne  remains  in  charge  of  the  station,  and  has  furnished  all  reports 
promptly  and  satisfactorily.  He  has  no  assistant,  but  gets  occasional 
aid  from  the  students  of  the  university. 

The  midnight  report  is  usually  delayed  until  the  succeeding  day  on 
account  of  the  closing  of  the  telegraph-office.  The  station  has  not  been 
inspected  during  the  year. 

LA  CROSSE,  WISCONSIN. 

[Official  Number  J  87.] 

Latitude 43°  48' 

Longitude 91°  27' 

Elevation  of  barometer  above  sea-level 686.26  feet. 

This  Station  was  established  October  15,  1872,  by  Sergt.  Richard 
Williams,  who  still  remains  in  charge  and  has  given  satisfaction. 

The  office  is  in  the  business  center  of  the  town,  at  the  corner  of  Sec- 
ond and  Main  streets,  convenient  to  all  important  public  places.  The 
roof  exposure  for  instruments  cannot  be  excelled  at  the  station.  The 
post-office  is  two  squares  distant,  the  court-house  and  International 
Hotel  and  the  Mississippi  Eiver  are  the  same  distance.  The  telegraph 
offices  are  one  square  distant. 

The  instrument-shelter  is  of  the  standard  model,  and  projects  from  a 
window  in  the  second  story. 

Eeports  ftom  other  stations  are  not  received  here,  but  the  local  obser- 
vations are  furnished  regularly  to  the  press,  and  published  in  good 
form. 

The  station  was  inspected  in  August  of  the  present  year,  and  the  rec- 
ords found  in  poor  condition.  The  errors  were  pointed  out  and  cor- 
rected by  the  inspector,  and  the  observer  retained  upon  his  reeoin- 
mendation,  as  he  appeared  to  Lave  erred  through  iguoranoe  alone. 
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^gnlar  river  observations  have  been  made  each  afternoon,  and  fur- 
nished with  the  nsaal  telegraphic  reports. 

The  zero  of  gaage  is  low- water  mark  of  October  1, 1871,  and  is  two 
feet  two  and  a  half  inches  above  the  bed  of  the  river.  The  gauge  is 
attached  to  one  of  the  piles  of  the  bridge  leading  to  North  La  Crosse. 

Telegraphic  reports  were  suspended  from  January  10  to  April  4, 1873, 
in  accordance  with  instructions  from  the  central  office. 

The  inspector  reports  that  cousiderable  interest  is  felt  in  the  service 
amoDg  the  citizens  of  the  station. 

LAKE  CITY,  FLORIDA. 

[Official  Number^  24.] 

Latitude 30°  13' 

Longit4ide 82°  40' 

EleTaiioo  of  barometer  above  sea-level 216  feet. 

The  location  of  the  office  at  this  station  remains  unchanged  since  last 
report.  The  reports  of  three  regular  stations  and  all  of  those  from  the 
West  India  stations  are  transferred  here  to  the  observer  at  Savan- 

^o  balletins  are  published,  nor  any  special  local  use  made  of  the  re- 
ports, and  as  the  necessity  for  a  station  at  this  point  no  longer  exists 
its  removal  to  some  more  useful  location  is  recommended. 

The  station  was  inspected  in  February  of  the  present  year,  and  in- 
straments  and  records  found  in  fair  condition.  The  office  and  instru- 
ment-shelter  needed  repairing,  but  as  there  was  reason  to  believe  that 
the  station  would  be  broken  up  at  an  early  date,  it  was  not  considered 
advisable  to  expend  any  more  money  upon  it  than  was  absolutely 
necessary,  and  the  repairs  were  not  made. 

Sergt.  James  O-Dowd  was  in  charge  of  the  station  until  relieved 
August  27, 1873,  on  account  of  ill-health.  He  was  succeeded  on  that 
date  by  Sergt.  A.  D.  Woolcott,  who  still  remains.  Both  men  have 
given  satisfaction. 

Two  assistants  have  been  called  in  for  promotion  during  the  year  and 
both  passed  the  required  examination,  and  are  now  in  charge  of  sta- 
tions. 

One  assistant  was  ordered  in  for  discharge,  and  was  succeeded  by  Pri- 
vate John  A.  Cody,  who  still  remains. 

But  little  interest  is  felt  in  the  service  by  the  inhabitants. 

LEAVENWORTH,  KANSAS. 

[Offi4nal  Number^  52.] 

Umiftde 39°  W 

Loogitiide 94''  58' 

ElevadoQ  of  barometer  above  sea-lerel 813.38  feet. 

The  office  has  not  been  moved  since  last  report,  and  as  it  is  commo- 
dioos,  centrally  located,  and  convenient  to  the  principal  business  places, 
BO  change  is  recommended. 

Reports  from  other  stations  are  not  received  here,  and  the  only  bulle- 
tins  issued  are  those  of  the  local  observations,  of  which  six  hundred 
aod  ninety -three  copies  have  been  furnished  the  press  during  the  year, 
and  pablished  in  full  by  the  several  newspapers  of  the  city.  These 
papers  also  pablish  the  monthly  abstracts  of  the  local  weather,  pre- 
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pared   by   the   observer,  and  also  the  Monthly  Weather  Eeview,  re- 
ceived from  the  central  office. 

Regular  river  observations  are  made  daily,  and  reported  in  the  usual 
knauuer.  The  zero  of  the  gauge  is  fixed  at  low- water  mark  in  the  Mis- 
souri, which  is  about  one  foot  above  the  bed  of  the  river,  although  the 
river  bottom  changes  at  each  flood. 

The  station  was  inspected  in  July  of  the  present  year,  and  fouod  in 
good  condition.  Some  irregularities  existed  in  the  manner  of  keeping 
the  records,  but  they  were  corrected  by  the  inspector.  Sergt.  George 
Boehmer,  in  charge  at  the  date  of  last  report,  was  transferred  to  the 
central  office  December  2, 1872,  and  succeeded  by .  Sergt.  George  S. 
Rowley,  who  still  remains,  and  whose  mail  reports  have  been  forwarded 
with  regularity.  His  general  management  of  the  station  was  favorably 
mentioned  by  the  inspector. 

Private  E.  W.  McGann  was  ordered  in  for  promotion  November  1, 
^  1872,  and  after  going  through  the  regular  course  of  instruction  at  Fort 
Whipple  passed  a  satisfactory  examination,  and  is  now  in  charge  of  a 
station.  His  successor,  Julius  F.  Beyer,  was  fatally  injured  by  faWiug 
from  the  office-window  to  the  pavement,  while  on  duty,  and  died  Feb- 
ruary 8, 1873.  He  was  a  man  of  excellent  habits  and  fine  intelligence. 
The  present  assistant  is  private  Thomas  Jones,  who  has  been  on  doty  iu 
that  capacity  since  March  18,  1873. 

The  midnight  reports  from  this  station  are  not  forwarded  until  the 
morning  following,  as  the  telegraph-office  is  closed  at  the  regular  time 
for  sending  them. 

The  inspector  reports  that  much  interest  is  felt  in  the  service  by  the 
citizens,  and  a  general  desire  is  expressed  for  the  receipt  of  reports  from 
other  stations  on  the  western  rivers  and  in  the  Territories.  With  the 
present  telegraph  facilities  these  reports  cannot  be  furnished  in  a  satis- 
factory manner. 

LEXINGTON,  KENTUCKY. 

[Official  Number^  90.] 

Latitude 38^  08' 

Longitude 84*^  33 

Elevation  of  barometer  above  sea-level 1,083  feet 

The  station  was  established  October  1,  1872,  by  Sergt,  W.  S. 
Jewell,  who  still  remains  iu  charge  and  has  given  satisfaction.  The 
office  is  in  one  of  the  university  buildings,  and  is  furnished  free  of  cost  to 
the  Government.  Eeports  are  not  sent  by  telegraph,  but  the  seven  reg- 
ular observations  are  made  daily,  and  forwarded  by  mail  at  the  end  of 
each  week.  No  reports  are  received  here.  The  officers  of  the  uni- 
versity have  made  several  urgent  requests  to  be  furnished  with  full  re- 
ports from  Cincinnati  once  each  day,  and  as  the  station  is  one  of  in- 
struction it  is  recommended  that  the  request  be  complied  with.  The 
observer  is  commended  by  the  officers  of  the  university  for  his  general 
good  conduct,  intelligence,  and  attention  to  duty. 

LOUISVILLE,  KENTUCKY. 
[Official  Number,  64.] 

Latitude : 38>   1^ 

Longitude 85=>  o^ 

Elevation  of  barometer  above  Bea-level 496  feet. 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
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since  last  report.    Reports  from  nineteen  regular  stations  are  received 
here,  and  also  from  all  the  special  river  stations,  wben  in  operation. 

Daring  the  year  three  thousand  three  hundred  and  eleven  bulletins  ' 
of  the  regular  reports  and  six  hundred  and  ninety  of  the  river  reports 
have  been  issued,  and  seven  hundred  and  fifty-nine  reports  furnished 
to  the  press  and  published  in  excellent  form.  Eight  hundred  and  fifty 
maDifold  copies  of  the  Synopsis  and  Probabilities  have  also  been  posted 
vith  the  bulletins  in  the  most  prominent  public  places. 

The  leading  daily  papers  publish,  in  addition  to  the  tabulated  reports, 
the  complete  local  observations,  the  river  reports,  weekly  chronicle  and 
monthly  abstracts  and  the  latest  Probabilities  received,  and  manifest 
in  every  way  a  gratifying  interest  in  the  welfare  of  the  service. 

The  station  was  inspected  in  March  of  the  present  year,  and  the  oflBce, 
instruments,  and  records  found  in  good  condition.    The  observer  in 
charge,  Sergt.  R.  E.  McGrady,  was  favorably  mentioned  by  the  in- 
spector for  his  attention  to  duty  and  courtesy  in  furnishing  information 
to  applicants.    After  the  visit  of  the  iiispector,  however,  Sergeant  Mc- 
Grady began  to  neglect  his  work  by  failing  to  transmit  the  mail  reports 
OD  time,  and  at  length  fell  so  far  behind  in  this  respect  that  he  was 
ordered  to  Fort  Whipple  September  22, 1873,  and  succeeded  by  Sergt. 
Jesse  W.  Craig,  who  is  now  in  charge.    During  the  year  two  assistants 
have  been  ordered  in  for  promotion,  one  of  whom  has  passed  the  re- 
quited examination  and  is  now  in  charge  of  a  station,  and  the  other  is 
going  through  the  regular  course  of  instruction  at  Kort  Whipple.    Pri- 
vate Ned  Warren,  the  present  assistant,  has  been  on  duty  since  July 
29y  1873,  and  given  satisfaction  by  the  manner  in  which  he  has  discharged 
his  duties.    - 

fiegular  river  observations  are  made  daily  in  the  usual  manner,  the 
depth  of  water  being  taken  from  a  gauge  at  the  foot  of  Tenth  street, 
wiiich  is  used  by  all  river-men  and  considered  reliable. 

The  zero  of  this  gauge  is  the  sill  of  the  lock  of  the  Louisville  and  • 
PortiaDd  Canal.    The  bench-mark  is  the  door-sill  of  house,  corner  of 
Tenth  and  Water  streets,  and  is  28.1  feet  above  zero.    Extreme  high 
water  of  February  21,  1832,  is  41.8  feet  above  zero. 

LTNCHBURGH,  VIRGINIA. 

[Official  Kumberj  44.] 

lAtitQde 370  30' 

Longitude 79°  02' 

Elef^atioD  of  barometer  above  sea-level 738  feet. 

The  office  was  moved  September  1, 1873,  to  No.  135  Main  street,  in 
the  building  of  the  First  National  Bank,  where  all  instruments  have  a 
macli  better  exposure  than  previously. 

Reports  from  other  stations  are  not  received,  and  therefore  the  only 
bulletins  issned  ai^e  those  of  the  local  observations,  which  are  furnished 
regularly  to  the  local  newspai>ers.  These  papers  also  print  the  latest 
Probabilities  received  from  Washington  through  the  agency  of  the  South- 
ern Press  Association. 

The  station  ha«  not  been  inspected  since  last  report,  and  the  present 
condition  of  the  office  is  therefore  unknown,  except  from  the  reports  of 
the  observer,  who  states  that  all  instruments  are  in  perfect  order. 

Sergt.  S*  B.  Murray  was  relieved  from  charge  of  the  station  Janu- 
ary 9, 1873,  for  neglect  of  duty  in  not  forwarding  his  mail  reports  on 
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time.  He  was  succeeded  by  Sergt.  H.  XT.  Jones,  who  still  remains 
and  has  been  especially  prompt  io  rendering  all  reports. 

There  is  no  assistant  at  the  station,  nor  is  any  considered  necessar) 
at  present,  as  the  work  of  the  observer  is  limited  to  making  the  seven 
daily  observations  and  recording  them. 

In  reference  to  the  interest  manifested  by  the  citizens  in  the  service, 
the  observer  remarks  as  follows  in  his  report  for  the  six  mouths  ending 
June  30, 1873: 

Lynchburgh  heinff  one  of  the  greatest  tobacco-markets  in  the  United  States,  and  the 
greatest  manufacturing  city,  receives  undoubtedly  the  most  positive  and  dofioit«  amonnt 
of  benefit  from  the  system  of  weather  reports  of  any  city  in  the  Union  that  is  sitoated 
in  the  interior.  Tiie  manufacturers,  after  a  lon<;  and  patient  comparison  of  the 
Probabilities  and  the  weather  which  actually  occurs,  have  arrived  at  the  conclusion 
that  for  practical  purposes  the  Probabilities  are  **  certainties,''  and  make  their  ar- 
rangements about  placing  tobacco  in  the  open  air  in  accordance  therewith,  and  they 
are  unanimous  in  their  declarations  of  appreciable  good  derived  directly  from  the  sig- 
nal-servioe  reports  in  enabling  them  to  prevent  a  great  loss  of  labor  and  material. 

MARQUETTE,  MICHIGAN. 

[Official  Number^  50.\ 

Latitude 46^33' 

Longitude 87°  36' 

Elevation  of  barometer  above  sea-level 666.33  feet. 

The  office  remains  at  the  corner  of  Spring  and  Front  streets,  in  the 
business  center  of  the  town,  and  within  one  square  of  the  lake,  the 
telegraph-office,  and  the  most  important  public  houses.  The  location  is 
a  good  one  for  the  exposure  of  the  instruments.  No  reports  are  received 
here,  the  station  being  for  observation  and  report  and  for  the  display  of 
cautionary  signals  only. 

The  local  observations  are  furnished  regularly  to  the  Mining  Journal, 
the  only  paper  published  at  the  station.  This  paper  also  prints  weekly 
abstracts  of  the  local  weather.  The  station  was  inspected  in  May  of  the 
present  year,  and  records  and  instruments  found  in  good  condition. 

Sergt.  W.  H.  Glendenon  remains  in  charge,  and  has  rendered  all  re- 
ports promptly  and  satisfactorily.  The  inspector  reports  that  he  is 
spoken  of  in  very  warm  terms  of  commendation  by  citizens  with  whom 
he  has  official  relations.  Arrangements  were  made  for  the  display  of  cau- 
tionary signals  as  soon  as  the  telegraphic  communication  could  be  re- 
lied upon  to  transmit  them  promptly;  and  the  first  signal  was  ordered 
September  26,  1873.  Previous  to  that  date  several  warnings  had  been 
sent  to  the  observer  whenever  danger  was  anticipated. 

There  is  no  assistant  at  the  station.  Since  the  date  of  last  report  the 
telegraphic  communication  has  been  greatly  improved,  and  the  reports 
transmitted  with  greater  regularity. 

MEMPHIS,  TENNESSEE. 

[Offi4>ial  Number^  62.] 

Latitnde 35^07' 

Longitude ^ 90^07' 

Elevation  of  barometer  above  sea-level 299  feet 

No  change  has  been  made  in  the  location  of  the  office  since  last  report. 

Reports  from  nineteen  regular  stations  are  received  here,  and  also 
those  from  the  special  river-stations  when  made.  During  the  year,  two 
thousand  nine  hundred  and  seventy-two  tabulated  and  one  thousand 
five  hundred  and  seventy-seven  river-bulletins  have  been  issued,  and 

Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICEE.  267 

four  handred  and  sixty-five  press  reports  famished  for  publieation. 
One  thousand  and  fifty-six  manifold  copies  of  the  Synopsis  and  Prob- 
abilities were  made  and  posted  with  the  bDlletins  previous  to  Aagast 
25,  on  which  date  the  printed  issue  to  post-ofi&ces  was  commenced. 
Fifty-nine  offices  are  supplied  with  two  copies  each  daily,  the  total  num- 
ber issued  to  date  being  three  thousand  seven  hundred  and  seventy-six. 

The  station  was  inspected  in  March  of  the  present  year,  and  reported 
in  excellent  condition. 

Sergt.  S.  W.  Rhode  remains  in  charge,  and  has  rendered  all  reports 
promptly  and  in  proper  form.  His  semi-annual  reports  are  especially 
well  prepared. 

Privates  John  D.  Snmet  and  James  T.  Clements  are  on  duty  as  assist- 
ants, and  are  both  favorably  mentioned  by  the  observer  for  their  good 
conduct  and  faithful  attention  to  duty.  One  assistant  (Private  A.  G. 
Tassin)  has  been  ordered  in  for  promotion  during  the  year,  but,  receiv- 
ing a  commission  as  second  lieutenant  in  the  Army  before  completing 
his  course  of  instruction  at  Fort  Whipple,  was  not  examined. 

The  following  extracts  from  the  semi-annual  report  of  the  observer 
for  the  period  ending  June  30,  1873,  will  give  a  fair  idea  of  the  interest 
manifested  in  the  service : 

As  to  the  nae  made  of  the  reports  received  at  this  station,  I  have  to  report  that  I  am 
often  ealled  upon  by  the  railroad  and  express  companies  to  know  the  condition  of  the 
leather.  These  companies  are  often  sned  for  damages  to  goods  from  being  exposed  to 
the  rsin  and  sodden  changes  in  the  temperature.  It  is  a  very  important  matter  to 
them  to  know  the  condition  of  the  weather  while  these  goods  were  in  their  charge.  I 
have  always  been  able  to  fnrnish  the  information  these  parties  desired,  the  Weekly 
Weather  Chronicle  being  very  nseful  in  this  connection.  One  brickmaker  stated  to 
me  that  he  had  often  saved  as  high  as  two  and  three  hnndred  dollars  a  day  by  giving 
close  attention  to,  and  heeding  the  warnings  given  in,  the  Probabilities. 

The  increase  of  the  river-reports  was  highly  commended  by  the  river-men,  and  this 
Bovement  by  the  Department  in  their  behalf  has  been  duly  appreciated  by  every  one 
eonneeted  with  the  river.  The  planters  along  the  river  also  give  close  attention  to  the 
river-reports,  as  they  can  now  have  several  days'  warning  or  an  overflow. 

The  cotton-factors  of  this  city  also  manifest  considerable  interest,  and  this  office  is 
visited  almost  daily  by  cotton-men,  desiring  information  as  to  the  amount  of  rain-fall, 
temperature,  Ac,  in  the  cotton  States.  The  river-men  have  been  very  profuse  in  their 
encomiums,  as  the  river-reports  of  the  service  have  been  of  great  value  to  their  inter- 
ests. The  additional  river-station  shave  been  very  valuable  to  them,  and  there  is  no 
doubt  but  that,  by  the  present  system,  an  immense  amount  of  property  can  be  saved 
to  the  planters  in  the  Lower  Mississippi  Valley.  The  service  has  gained  a  fast  hold  on 
the  people  of  this  city,  and  there  are  certain  portions  of  the  public  that  have  saved  so 
aaach  by  heeding  its  warnings  that  they  would  not  know  what  to  do  without  it. 

Begolar  river  observations  are  made  at  this  station  and  reported  in 
the  nsaal  manner.  The  gauge  nsed  is  one  constructed  by  the  United 
States  Engineer  Corps,  as  stated  in  the  Jast  annnal  report. 

MILWAUKEE,  WISCONSIN. 

[Official  NumheTy  38.] 

Latitade 43°  03 

Um^tnde 87°  54' 

Ek»TmtioD  of  barometer  above  sea  level 661.4  feet.  ^ 

The  oflSce  was  removed  in  April  to  an  adjoining  room  in  the  same 
bailding,  but,  while  centrally  located,  labors  under  the  disadvantage  of 
being  imperfectly  heated  during  the  winter  months.  Efforts  will  be 
made  to  remedy  this  defect  before  the  cold  weather  renders  the  office 
uncomfortable. 

ISeports  from  fifty-seven  stations  are  received  here,  of  which  seven  are 
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transferred  to  Chicago  in  addition  to  their  publication  at  the  station  in 
the  usual  manner. 

During  the  year  one  thousjind  eight  hundred  and  fifty -three  maps 
and  three  thousand  five  hundred  and  sixty  bulletins  have  be«n  issaed, 
and  four  hundred  and  fifty-five  press-reports  furnished  for  publica- 
tion. 

Eight  hundred  and  forty-nine  manifold  copies  of  the  Synopsis  and 
Probabilities  have  also  been  made  and  posted  with  the  bulletins  in  the 
most  prominent  public  places. 

The  station  was  inspected  in  April  of  the  present  year,  and  the 
records  and  instruments  found  in  good  condition. 

Sergt.  D.  H.  Sackett  was  relieved  March  20,  1873,  on  account  of  a 
personal  difficulty  with  the  telegraph-operators,  in  which  he  does  not 
appear  to  have  been  the  most  at  fault.  He  was  succeeded  by  Sergt. 
H.  M.  Ludwig,  who  still  remains  in  charge  and  has  given  full  satisfac- 
tion by  the  able  manner  in  which  he  has  discharged  his  duties. 

One  assistant  has  been  transferred  to  the  central  office  during  the 
year.  His  successor,  Private  A.  Dunhauser,  was  ordered  there  April 
1,  1873,  and  still  remains.  His  conduct  has  been  favorably  mentioned 
by  the  observer. 

Thirty-six  cautionary  signals  have  been  displayed  during  the  year,  of 
which  twenty-four  are  reported  as  justified  at  the  station. 

In  reference  to  these  displays  the  observer  remarks  as  follows : 

October  15-16,  1872.— High  northerly  wiDds  prevailed  on  the  lake,  and  vessels  put 
back  to  port  and  remained  until  the  signal  was  lowered. 

October  29-31,  1872. — Sailing-vessels  remained  in  port ;  steamers  went  out,  bat  re- 
turned and  remained  in  port  until  the  gale  abated. 

November  7,  1872. — Heavy  gale  on  the  lake. 

November  13-14,  1872.— Vessels  that  were  out  put  back  to  port  and  waited  until  the 
signal  was  lowered. 

November  25, 1872.— The  vessels  remained  in  port. 

November  28-30,  1872. — Vessels  remained  in  port.  The  msjority  are  laid  up  for  the 
winter. 

November  30-December  2, 1872.— Wind,  accompanied  by  snow.  One  vessel  disobeyed 
the  signal  and  went  out,  but  met  with  a  heavy  sea  which  compeUed  her  to  put  back  to 
port. 

December  2-3, 1872. — No  vessels  going  out ;  all  laid  up  for  the  winter. 

April  7-10,  1873. — No  sailing-vessels  left  port.    No  casualties  reported. 

September  17-18,  1873. — Very  few  departures  during  the  display  of  the  signal,  and 
damage  to  shipping  reported.    A  rough  sea  experienced  by  Milwaukee-bound  veeeelH* 

September  24-25,  1873. — Vessels  remained  in  port  until  the  wind  veered  to  the  south- 
west, of  which  several  took  advantage  and  cleared.  The  bark  Unadilla  lost  her  mix- 
zen-topmast  by  rough  weather  on  Lake  Michigan  on  Wednesday,  and  the  schooner  W. 
J.  Whaling  foundered  at  Grand  Haven  and  is  a  total  loss. 

September  26-27, 1K73. — Vessels  remained  in  port  during  the  continuance  of  Boath- 
east  wind  and  cleared  with  the  southwest.     * 

The  leading  newspapers  print  the  tabulated  reports,  the  weekly  and 
monthly  abstracts,  and  the  latest  Probabilities  received  up  to  the  time 
of  going  to  press.  The  inspector  reports  that  the  citizens  display  a 
marked  interest  in  the  service.  In  reference  to  this  subject  the  observer 
remarks : 

Farmers  and  visitors  from  the  surrounding  country,  whom  I  frequently  meet,  all 
speak  with  the  highest  praise  of  the  henefits  derived  from  the  reports,  and  especially 
the  Prohabilities,  which  have  been  unusually  correct  for  this  region.  Numerous  veeael- 
owners  and  others  interested  in  shipping  study  the  Probabilities  for  anticipated. 
changes  in  the  direction  of  the  wind,  and  accordingly  regulate  their  vessels  for  early 
departure  or  otherwise,  as  the  case  may  be.  Cautionary  signals,  when  up,  are  absib 
closely  watched,  and  cases  have  come  under  my  personal  notice  where  vessels  delv^yed. 
their  departure  during  the  display  of  the  signals. 
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MOBILE,  ALABAMA. 

[Offwial  Number,  27.] 

Latitude 30^  42 

Longitude 88°  u' 

Elevation  of  barometer  above  sea-level 41  feet' 

Xo  change  has  been  made  in  the  location  of  the  office  at  this  station 
gince  the  date  of  last  report.  No  reports  from  other  stations  are  re- 
ceived here,  but  daring  the  year  one  thousand  seven  hundred  and 
twenty-three  bulletins  and  one  thousand  four  hundred  and  sixty-six 
press-reports  of  local  observations  have  been  issued  by  the  observer,  in 
addition  to  five  hundred  and  forty-seven  manifold  copies  of  the  Synopsis 
and  Probabilities  made  and  posted  with  the  bulletins.  The  station  was 
inspected  in  February  of  the  present  year,  and  instruments  and  records 
foand  in  good  condition. 

Sergt.  D.  O'Donoghue  remains  in  charge,  and  has  given  entire 
satisfaction.  All  reports  have  been  rendered  promptly  and  in  excellent 
form.  Two  assistants  have  been  called  in  for  promotion  during  the 
year,  one  of  whom  has  passed  the  required  examination,  and  the  other 
is  still  under  instruction.  Private  G.  A.  Smith  is  the  present  assistant, 
and  is  commended  by  the  observer  for  his  attention  to  duty. 

Thirteen  cautionary  signals  were  ordered  during  the  year,  of  which 

five  are  reported  as  justified  at  the  station.    Several  of  these  signals 

were  delayed  in  transmission  until  their  time  of  usefulness  had  passed. 

In  reference  to  the  display  of  April  1,  1873,  the  observer  remarks: 

"A  few  vessels  not  taking  warning  were  driven  from  their  moorings." 

The  inspector  reports  that  the  citizens  are  very  much  interested  in 
the  service,  and  are  anxious  to  have  reports  from  other  stations. 

The  secretary  of  the  cotton-exchange  made  a  most  earnest  request 
through  him,  that  the  cotton  exchange  be  furnished  with  reports  from 
the  cotton  States  during  the  cotton-growing  season  at  least.  He  states 
that  these  reports  are  of  the  utmost  value  to  cotton-merchants,  as  they 
show  the  actual  state  of  the  weather  at  the  points  where  stations  are 
located,  and  upon  this  data  the  business  men  rely  in  a  great  measure  in 
making  their  calculations  as  to  the  probable  value  of  the  crop. 

MONTGOMEEY,  ALABAMA. 

[Official  Number,  26. J 

Latitude ' 32°  22' 

Loogitade : 8t)0  23' 

Elevation  of  barometer  above  sea-level 249.9  feet. 

The  office  at  this  station  remains  at  49  Market  street,  in  the  business 
portion  of  the  city.  It  was  inspected  in  February  of  the  present  year, 
and  found  in  a  fair  condition.  Upon  the  recommendation  of  the  in- 
spector, the  instrument-shelter  has  been  remodeled  and  painted,  to  pro- 
care  a  better  exposure  for  the  instruments.  It  is  also  intended  to  re- 
move  the  office  to  a  more  suitable  building,  but  as  yet  none  has  been 
found. 

Sergt  George  A.  Clam  remains  in  charge,  and  has  forwarded  his 
reports  promptly  and  in  good  shape ;  and  as  no  reports  are  received 
here  from  other  stations,  he  has  been  without  an  assistant  until  Septem- 
ber 11, 1873,  when  the  station  was  made  one  of  the  southern  centers  for 
the  distribution  of  the  daily  Synopsis  and  Probabilities  to  post-offices, 
and  Private  H.  £.  Armstrong,  a  printer,  ordered  here  as  assistant. 
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Commencing  September  20, 1873,  the  midnight  Synopsis  and  Probabil- 
ities  are  received  by  telegraph  and  are  printed,  and  two  copies  are 
mailed  daily  to  forty-five  post-ofl&ces. 

The  press  has  been  furnished  with  and  published  the  daily  local  ob- 
servations and  the  monthly  summaries. 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

[Official  Number y  46.] 

Latitude 4(P  16'  25" 

Longitude 71°  16'  26" 

Elevation  of  barometer  above  sea-level 6285.4  feet. 

The  ofiQce  at  this  station  was  located  during  last  winter  in  the  depot 
of  the  Mount  Washington  Railway  Company,  on  the  summit,  and  dur- 
ing the  summer  was  moved  from  one  building  to  another,  belonging  to 
the  same  company,  until  it  wa^  finally  settled  permanently,  in  Septem- 
ber, in  a  comfortable  and  roomy  house  built  for  this  especial  purpose, 
at  the  expense  of  the  central  office,  by  Mr.  Walter  Aiken,  to  whom  the 
office  is  indebted  for  many  courtesies  shown  the  observers,  and  for  valu- 
able assistance  rendered  on  many  occasions.  The  station  was  inspected 
in  December,  1872,  and  an  officer  is  now  on  his  way  to  make  another 
inspection.  The  station  was  found  in  excellent  condition  when  last 
visited,  all  instruments  and  records  being  in  good  working  order, 
and  the  men  comfortably  situated.  Sergt.  A.  R  Thornett  remains  in 
charge,  and  has  given  entire  satisfaction  by  the  regularity,  neatness,  and 
promptness  with  which  all  of  his  reports  have  been  forwarded.  He  has 
sent  most  of  his  own  telegraph  reports  during  the  year,  having  learned 
to  operate  with  sufficient  skill.  Sergt.  William  Line  also  remains  on 
the  station,  and  is  warmly  commended  by  the  observer  in  charge  for  his 
ability  and  zealous  attention  to  duty.  Private  William  Ramsay  was 
ordered  in  for  promotion  July  1,  1873,  and,  after  the  usual  instruction, 
passed  his  examination,  and  is  now  in  charge  of  a  station.  An  extra 
assistant  was  sent  to  the  station  during  the  time  the  st>ecial  observa- 
tions were  made,  of  which  a  separate  report  has  already  been  submitted 
to  you.  He  was  recalled  August  4, 1873,  and  succeeded  by  Private  F. 
De  Rosher,  who  performs  his  duties  satisfactorily.  A  great  amount  of 
extra  labor  was  thrown  upon  Sergeant  Thornett  in  connection  with  the 
establishment  of  the  special  stations  on  the  side  of  the  mountain,  and 
he  is  entitled  to  praise  for  the  faithful  and  intelligent  manner  in  which 
he  performed  it. 

The  followiqg  estimate  of  provisions  required  for  the  supply  of  three 
persons  for  eight  months  is  given  as  the  result  of  the  observer's  ex- 
perience, and  as  a  guide  for  future  occupants  of  the  station : 


3  barrels  flour. 

1  bnshel  corn-meal. 

5  dozen  3-pound  cans  tomatoes. 
8  dozen  1-pound  cans  milk. 

45  pounds  Java  coffee. 

1  pound  mustard. 

25  pounds  baking-powder, 

i  keg  vinegar. 

3  kits  mackerel. 

250  pounds  fresb  beef. 

2  barrels  onions. 
60  pounds  butter. 

6  pounds  tea. 

1  box  table-salt. 

50  pounds  dried  apples. 

2  bushels  beans. 
10  bars  extra  soap. 

1^  pounds  assorted  spices. 


1  barrel  sbip-bread. 

1  barrel  plate-beef. 

5  dozen  2-pouud  cans  com. 

2  dozen  3-pound  cans  beef. 
1  barrel  white  sugar. 

1  pound  pepper. 

1  keg  standard  simp. 

2  boxes  raisins. 

60  pounds  corn-starch. 
25  bushels  potatoes. 

3  gallons  English  pickles. 
50  pounds  ham. 

25  pounds  rice. 

3  boxes  herrings. 
50  pounds  dried  peaches. 

3  l>ars  castile  soap. 
150  pounds  fresh  pork. 


Digitized  by 


Google 


CHIEF   SIGNAL-OFFICER.  271 

A  few  cans  jelly,  chickens,  &c«,  for  nse  in  case  of  sickness ;  some 
tobacco,  and  a  few  herbs,  such  as  sage,  &c.  Some  unknown  ladies  have 
kindly  given  the  observer  about  one  hundred  volumes  of  the  latest  nov- 
els and  other  interesting  publications,  to  amuse  the  men  on  station  dur- 
ing their  long  and  dreary  winter  Isolation.  It  is  to  be  regretted  that 
the  names  of  the  generous  donors  are  unknown,  in  order  that  their 
thoughtful  kindness  might  be  suitably  acknowledged. 

As  in  previous  years  the  thanks  of  the  office  are  due  to  Mr.  Walter 
Aiken  and  Capt.  J.  W.  Dodge,  of  the  Mount  Washington  Eailroad  Com- 
pany, and  to  Mr.  Benjamin  Kilburn,  of  Littleton,  for  their  continued 
assistance  in  many  ways. 

The  line  has  been  kept  in  good  repair  &om  base  to  summit  during 
the  year,  and  the  interruptions  that  have  occurred  in  communication 
have  been  caused  at  points  beyond  the  control  of  the  observer. 

MOUKT  WASHINGTON,  NEW  HAMPSHIRE. 

[Base.] 

QeTAtion  of  barometer  above  aea-level 3, 898.3  feet. 

This  station  was  openexl  May  1,  and  observations  made  regularly 
until  Jane  30, 1873,  in  connection  with  the  summit  and  other  stations. 
A  detailed  report  of  their  observations  has  been  already  submitted. 
Sergt  Robert  Seyboth  was  in  charge  of  the  station,  and  had  two  as- 
ttstants.  All  the  men  were  faithful  in  the  discharge  of  their  duties, 
and  the  fall  records  were  brought  to  the  central  office  in  excellent  shape 
aod  condition.  One  of  the  assistants  (Private  William  Seely)  was 
/ataUy  injured,  June  28,  by  falling  from  the  railway  trestle-work,  and 
died  at  Littleton,  to  which  place  he  had  been  removed  for  medical 
treatment 

He  was  an  honest  and  faithful  man,  and  his  loss  was  greatly  deplored 
by  his  comrades.  A  full  account  of  the  a<2cident  will  be  found  in  the 
journal  of  Sergeant  Seyboth  for  June  28, 1873,  given  in  the  special  re- 
port already  referred  to. 

MOUNT  WASHINGTON,  NEW  HAMPSHIEB. 

[Station  No.  2.] 

Elevation  of  barometer  above  sea-level 5,553.3  feet. 

This  Station  was  opened  by  Sergt  Edward  Lloyd,  assisted  by 
Privates  A.  L.  Bowie  and  G.  H.  Crane,  June  1,  and  discontinued  June 
30,  1873. 

It  was  located  in  a  railway-car,  furnished  through  the  courtesy  of  the 
rmilway  company,  and  which  answered  the  purpose  admirably,  except 
danng  the  prevalence  of  high  winds,  when  it  was  shaken  so  violently 
that  the  mercury  in  the  barometer  oscillated  far  beyond  its  normal 
range,  and  caused  the  discrepancies  that  will  be  occasionally  noticed  in 
the  readings  of  this  station.  All  the  records  were  brought  in  to  the 
eentral  office  in  good  shape,  and  will  be  found  in  the  detailed  report  of 
these  special  observations. 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

[Station  No.  3.] 

EleTation  of  barometer  above  sea-level 4,058.7  feet. 

This  station  was  located  in  the  Waumbeck  House,  and  opened  June 
1  by  Sergt.  D.  H.  Sackett  and  Privates  0.  R.  Daw  and  J.  A.  Barwick. 
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It  was  broken  up  June  30,  1873,  in  common  with  the  other  special 
stations.  The  records  were  brought  into  the  central  office  in  good 
shape,  and  are  given  in  the  detailed  report  of  these  special  observations. 

MOUNT  MITCHELL,  NORTH  CAROLINA. 

[Summit] 

Latitude 35°  48 

Longitude 82°  lO' 

Elevation  of  barometer  above  sea-level 6, 691  feet. 

This  station  was  established  by  Sergt.  W.  E.  Smith,  and  observations 
began  May  11, 1873,  and  were  continued  until  September  6,  as  set  forth 
in  the  special  report  already  submitted  to  you. 

The  men  labored  under  many  difficulties,  and  two  of  them  were  un- 
fitted for  duty  a  part  of  the  time  on  account  of  sickness  brought  on  by 
exposure. 

One  of  these  men,  Sergt.  W.  A.  Chapman,  was  not  able  to  travel 
when  the  station  was  broken  up,  and  has  not  yet  reported  at  his  proper 
post. 

The  records  of  the  station  were  kept  in  a  neat  manner,  and  uo  obser- 
vations were  omitt<5d. 

MOUNT  MITCHELL,  NORTH  CAROLINA. 

[Base,] 
Elevation  of  barometer  above  sea-level 2, 560  feet 

This  station  was  established  by  Sergt.  D.  H.  Sackett  to  be  worked  in 
connection  with  the  summit  station,  with  which  regular  commuuicatioD 
was  maintained  by  signal.  The  first  observations  were  made  August 
6,  and  continued  until  September  6,  when  the  station  was  broken  up  and 
the  party  returned  to  Washington. 

A  detailed  account  of  the  work  done  will  be  found  in  the  special  report 
already  submitted  to  you. 

All  observations  were  made  properly  and  the  records  kept  neatly  and 
correctly. 

MORGANTOWN,  WEST  VIRGINIA. 

[Official  Number y  92.] 

Latitude 39^  40' 

Longitude 79^55' 

Elevation  of  barometer  above  sea-level 991.23  feet. 

The  office  at  this  station  was  located  on  the  second  floor  of  the  West 
Virginia  University  building  until  August  1, 1873,  when  a  more  snita- 
ble  and  convenient  office  on  the  third  floor  was  kindly  provided  by  tYie 
president  of  the  university.  The  roof  instruments  are  well  exposed ; 
the  instrumen^shelter  is  of  the  authorized  pattern,  and  projects  from  a 
window  facing  26^  east  of  north. 

The  office  is  furnished  by  the  university  free  of  cost 

Sergt.  Charles  R.  Daw  opened  the  station  January  28, 1873,  l>at  neg- 
lecting bis  work  he  was  relieved  for  neglect  of  duty  and  reduced  to  the 
ranks.  Sergt.  Thomas  L.  Watson  succeeded  him  in  charge  of  tlie  Btatiou 
April  22,  1873. 

This  man  also  failed  to  attend  to  his  work  properly,  and  upon  tbe  reci 
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ommendation  of  the  iDspectiDgofiBcer,  who  visited  the  station  in  August 
of  the  present  j'ear  and  found  it  in  a  neglected  condition,  was  at  once 
reliered  and  reduced  to  the  ranks.  Sergt.  J.  D.  M.  Fee  took  charge 
Aagnst  25, 1873,  and  still  remains  and  gives  satisfaction. 

This  station  being  one  of  observation  only,  no  reports  are  sent  by 
telegraph,  except  occasional  mid-day  barometrical  reports,  and  since 
3Iay  3, 1873,  also  one  report  of  the  stage  of  the  water  at  3  p.  m.  daily. 
The  river-gaage  used  at  this  station  rests  upon  the  bed  of  the  river, 
aDd  the  rei>orts,  consequently,  indicate  the  exact  depth  of  water  in  the 
chanDel. 
No  ref  orts  are  received  here  from  other  points,  and  consequently  no 

maps  or  buUetias  are  issued.    The  monthly  summaries  are  furnished  to 

aod  pablished  by  the  Morgantown  Post,  a  weekly  paper. 
The  station  is  highly  valued  by  all  the  officers  of  the  university,  and 

there  are  reasons  to  believe  that  the  present  observer  will  extend  his 

sphere  of  usefulness. 
The  office  is  indebted  to  Dr.  Alexander  Martin,  the  president  of  the 

QiiiTersity,  for  valuable  aid  rendered  in  connection  with  the  station. 

NASHVILLE,  TENNESSEE. 

[Official  Number^  63.] 

Latitodc 360  11' 

LoDgjtodfl 86^53' 

ElcTitioDof  barometer  above  sea-leyel 504  feet. 

5o  change  has  been  made  in  the  location  of  the  office  at  this  station 
Bince  the  date  of  last  report,  nor  is  any  considered  necessary,  as  it  is  in 
tbe  business  center  of  the  city,  and  within  easy  reach  of  the  telegraph- 
offices.  Beports  from  nineteen  regular  stations  are  received  here,  besides 
all  those  made  from  the  special  river-stations.  During  the  year,  three 
thoosand  three  hundred  and  seventy-two  tabulated  bulletins  and  one 
thousand  and  seventy-three  river-bulletins  have  been  issued,  and  two 
liondred  and  eight  reports  furnished  on  the  regular  form  to  the  press  for 
pablication.  The  fiill  local  observations  have  also  been  constantly  given 
to  the  press,  in  addition  to  a  daily  abstract  of  the  weather  at  the  several 
fitatioDS  from  which  reports  are  received. 

This  abstract  is  prepared  by  the  observer,  and  has  been  received  with 
marked  favor.    This  station  having  been  selected  as  one  of  the  centers 
of  distribution  for  the  Synopsis  and  Probabilities  to  post-offices,  the  reg- 
ular issue  to  ninety-six  offices  commenced  September  4, 1873,  and  has 
been  continued  regularly  since  that  date.    The  station  was  inspected  in 
March  of  the  present  year,  and  found  in  excellent  condition.    Sergt.  W. 
S.  Kaoffman  was  in  charge  at  the  time,  and  the  inspector  commended 
him  in  warm  terms  for  intelligence  and  zeal.    He  was  transferred  May 
L,  1873,  to  Chicago,  and  Sergt.  A.  0.  Ford  from  that  station  took  his 
place.    The  duties  have  been  well  and  foithfuUy  performed  by  Sergeant 
Ford. 

Two  assistants  have  been  called  in  for  promotion  during  the  year, 
both  of  whom  passed  the  required  examination  after  going  through  the 
■^oal  coarse  of  instruction  at  Fort  Whipple. 

Privates  Stansell  and  O'Brien  are  the  present  assistants,  the  latter 
bein^  a  printer,  sent  to  assist  in  getting  out  the  post-office  bulletins. 
Both  men  are  favorably  reported  upon  by  the  observer  for  their  atten- 
tion to  duty.  The  citizens  manifest  a  gratifying  interest  in  the  service, 
especially  that  part  of  it  connected  with  the  river-reports.    The  o|>server 
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Las  heoi\  called  upon  several  times  to  furnish  the  records  of  his  oflBce  as 
evidence  in  lawsuits  of  importance. 

Regular  river  observations  are  made  at  this  station,  and  reported  in 
the  usual  manner.  The  river-gauge  remains  on  the  southern  face  of  the 
northern  draw-pier  of  the  Louisville  and  Nashville  Railroad  bridge,  and 
the  zero  of  the  gauge  corresponds  to  extreme  low  water  in  the  Cum- 
berland River.  Referring  to  these  reports,  the  observer  remarks  as  fol- 
lows in  his  journal  for  June,  1873 : 

111  coiiY<^rsation  with  the  president  of  the  board  of  trade  and  other  business  men  of 
tlie  city,  the  obsorver  learned  that  the  river-reports  of  the  signal-service  were  doing  a 
groat  deal  of  good  with  the  shippers  of  the  place.  A  conversation  had  with  the  secre- 
tary of  the  boiird,  and  a  large  tobacco-dealer,  is  snbniitted  entire. 

QiteMfion  by  observer.  Do  yon  think  that  the  weather-reports  of  the  signal-servioe  are 
of  any  local  or  immediate  benefit  to  this  community  f 

JwMtvr.  O,  yes,  a  very  great  benefit ;  for  instance,  I  am  in  the  tobacco  basiness  ex- 
tensively, and  to  me  the  river-reports  are  particularly  valuable,  and  so  to  others  in  like 
pnrsnits.  If  we  want  to  ship  freight  by  water,  we  can  tell  before  it  leaves  whether  it 
cnii  go  through  or  not,  withont  reshipping,  knowing  the  dranght  of  the  boat  on  which 
we  load  and  the  sta^e  of  water  in  the  rivers  we  intend  to  run  her  in ;  nothing  is  easier. 
This,  too,  uiake9  a  difterence  in  insurance  rates  in  favor  of  the  shipper,  the  companies 
charging  higher  rates  if  the  cargo  is  to  be  reshipped,  for  they  say,  "we  don't  know 
what  kind  of  a  boat  you  will  transfer  to,''  and  the  risk  is  greater. ' 

Ohserver.  Have  the  Probabilities  ever  attracted  your  attention  T 

Answer,  I  watch  them  like  a  hawk.  I  have  also  a  farm  about  three  miles  from  the 
city,  and  have  utilized  these  predictions  in  carrying  on  my  farm.  •  I  cut  hay,  plant  corn, 
harvest,  &c.,  when  the  indications  are  favorable  by  the  reports. 

NEW  LONDON,  CONNECTICUT. 

[Official  Number^  14.] 

Latitude..' 41<^  ?2 

Longitude 7^9    *) 

Elevation  of  barometer  above  sea-level 24.6  feet. 

No  change  has  as  yet  been  made  in  the  location  of  the  office,  bat  a 
removal  to  a  more  suitable  building  is  in  contemplation. 

Sergt.  C.  E.  Brinsmade,  who  was  in  charge  at  the  dat«  of  last  re- 
port, was  relieved  and  reduced  to  the  ranks  on  December  2, 1872,  for 
absenting  himself  from  the  station  without  leave.  He  was  succeedeil  by 
Sergt.  Timothy  O'Neill,  who  still  remains  in  charge  and  has  rendered 
his  reports  in  good  shape  and  given  satisfaction. 

Private  Mark  Foley,  who  was  on  duty  at  the  date  of  last  report,  was 
ordered  in  for  promotion  January  21, 1873,  and  was  succeeded  by  Private 
C.  J.  Costello,  who  remains,  and  is  reported  attentive  to  duty  at  present, 
although  inclined  to  show  him-elf  indifferent  when  finst  onlered  here. 

lieports  are  received  here  from  twenty-four  other  stations,  anddnrinp: 
the  year  two  thousand  nine  hundred  and  thirty-four  bulletins  and  one 
thousand  and  ninety  two  copies  of  the  Synopsis  and  Probabilities  have 
been  posted,  and  one  hundred  and  fifty-one  reports  furnished  the 
press. 

Thirty-nine  cautionary  signals  have  been  displayed  during  the  year, 
twenty-seven  of  which  are  reported  as  justified  at  the  station. 

The  following  are  some  extracts  from  the  observer's  i-emarks  upon  in- 
cidents connected  therewith : 

January  5-7, 1873. — No  damage  to  vessels,  all  reraainiof^  in  port  except  one,  which 
sailed  about  an  hour  before  the  signal  was  hoisted,  and  retunied  on  the  7th  diamasted 
and  rigging:  all  gone. 

February  7-8,  1873. — No  injury  to  vessels,  all  remaining  in  port. 

March  10-11, 1873.— No  injury  to  vessels,  aU  having  taken  shelter  in  port  when  the 
cautionary  signal  was  hoisted. 

The  interest  manifested  in  the  service  at  this  station  remains  un> 
baa  ted.  ^  t 
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NEW  ORLEANS.  LOUISIANA. 

[Official  N^umheTj  28.] 

UHtnde 29°  58' 

Longitude 90°  07' 

Elevation  of  barometer  above  sea-level 55.81  feet. 

The  only  change  made  in  the  office  at  this  station  since  last  report  has 
been  its  removal  to  another  room  on  the  same  floor,  which  did  not  affect 
the  elevation  of  the  instruments.  Eeports  from  twenty-one  regular  sta- 
tions are  received  here,  in  addition  to  those  from  all  the  special  river- 
stations.  The  reports  from  Shreveport,  ludianola,  and  Galveston  are 
transferred  to  Cincinnati  as  received. 

Five  thousand  five  hundred  and  seventy-three  regular,  and  three 
tboasand  four  hundred  and  fifty-one  river-bulletins  have  been  issued 
daring  the  year.  Thirty  post-offices  have  been  regularly  supplied  with 
the  printed  midnight  Synopsis  and  Probabilities  since  September  15^ 
1873. 

The  leading  papers  print  the  river-reports,  the  monthly  abstracts  of 
local  weather  and  the  latest  Probabilities  received  through  tbe  agency 
of  the  Associated  Press,  with  occasional  selections  from  the  tabulated 
reports.  The  station  was  inspected  in  February  of  the  present  year 
.  and  the  office  found  in  a  very  unclean  and  disorderly  condition.  The 
instmments  and  records  were  in  good  order,  however,  and  all  reports 
had  been  properly  made,  and  the  unfurnished  state  of  the  office-room 
appeared  to  be  the  principal  cause  of  the  disorder  noted.  The  observer 
was  not  recalled.  Since  the  removal  of  the  office  no  complaint  has  been 
made. 

Sergt.  Frank  Mansfield  was  in  charge  until  March  7,  1873,  when  ho 
was  transferred  to  Indianola,  and  succeeded  by  Sergt.  Nelson  Gorom,, 
who  still  remains,  and  has  given  satisfaction  by  the  promptness  and 
regularity  with  which  all  reports  have  been  rendered. 

Private  D.  C.  Ralston,  the  assistant  at  last  report,  was  ordered  in  for 
promotion  March  14,  1873,  and  passed  a  satisfactory  examination  after 
going  through  the  regular  course  of  instruction.  Three  assistants  are 
now  on  duty  at  the  station,  one  of  whom  is  a  pijnter,  charged  with  the 
is«oe  of  post-office  bulletins.  Two  of  them  are  favorably  reported  upon 
by  the  observer,  but  the  third  man  has  only  been  on  this  station  a  few 
tiays  and  his  capacity  is  therefore  unknown. 

Regular  river-observations  are  made  here  and  reported  in  the  usual 
manner.  The  gauge  used  is  one  put  up  by  the  city  engineer  as  stated 
in  last  year's  report. 

The  bench-mark  is  high-water  mark  of  1871,  (and  is  marked  on  the- 
city  tide-gauge,)  at  which  the  zero  of  gauge  (from  which  all  river-raeasure- 
nientB  are  made)  is  placed.  From  this  point  to  the  bottom  of  the  river 
is  approximately  178  feet.  The  zero  is  16  feet  above  sea-level  and  10.5 
feet  below  the  city  datum-line. 

Merchants  and  others  interested  in  shipping  take  a  lively  interest  in 
tbe  reports,  and  express  an  earnest  desire  to  have  more  of  them  than 
are  received  at  present,  espexsially  from  the  cotton- growing  States. 

Twelve  cautionary  signals  have  been  displayed  here  during  the  yesir, 
of  which  five  are  reported  as  justified  at  the  station. 
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NEW  YORK  CITY. 
[Ojgkial  Number  J  15.] 

Latitudtf- 40O42'  43" 

Longitude 74^00'  03" 

Elevation  of  barometer  above  sea-level ^..  165.60  feet. 

The  only  change  made  in  the  office  at  this  station  during  the  year  has 
been  its  removal  to  two  rooms  on  a  lower  floor  of  the  Equitable  build- 
ing. These  rooms  are  the  same  size  as  those  previously  occupied,  and 
are  more  easily  reached.  Reports  from  all  stations  are  received  here 
and  are  transferred  to  the  several  circuits  over  which  they  are  distribu- 
ted. The  transfer  requires  prompt  action  and  correct  judgment  on  the 
part  of  the  observer,  especially  when — as  frequently  happens — some  of 
the  telegraph  lines  are  broken.  This  duty  has  been  performed  by  bim 
in  a  generally  satisfactory  manner.  During  the  year  forty-one  thousand 
six  hundred  and  thirty-six  maps,  containing  the  full  midnight  reports, 
have  been  printed  and  ready  for  distribution  by  daybreak  daily,  and  five 
thousand  nine  hundred  and  seventy-seven  bulletins  have  been  issued  in 
the  regular  manner.  The  issue  of  printed  copies  of  the  Synopsis  and 
Probabilities  to  six  hundred  and  seven  offices  was  commenced  February 
25,  1873,  and  since  that  date  two  hundred  and  thirty-eight  thousand 
four  hundred  and  twenty-eight  copies  have  been  sent.  These  bulletins 
>must  be  in  the  post-office  by  5  o!clock  a.  m.,  daily,  and  the  promptness 
;and  regularity  with  which  they  have  been  delivered  shows  the  duty  to 
ihave  been  well  performed  by  all  engaged  upon  it.  The  station  was  in- 
spected in  January  of  the  present  year  and  found  in  good  condition. 
.Sergt.  G.  K.  Estabrook  remains  in  charge,  and  has  given  entire  satis- 
faction by  his  management  of  the  station.  Sergt  M.  F.  Tigbe  also 
remains  as  the  senior  assistant,  and  is  highly  commended  by  the  obser- 
ver for  his  close  attention  to  duty.  There  are  four  other  assistants  on 
•duty,  of  whom  two  are  printers,  and  all  are  worked  to  their  full  capacity 
in  getting  off  the  large  daily  issue  of  publications.  An  additional 
printer  is  furnished  by  the  Equitable  Insurance  Company  to  assist  in 
getting  out  the  maps,  and  that  company  also  furnishes  a  messenger  to 
distribute  a  portion  of  them.  All  the  present  assistants  are  favorably 
mentioned  by  the  observer.  One  man  was  relieved  during  the  year  for 
misconduct  at  this  station  and  one  for  discharge. 

Thirty-nine  cautionary  signals  have  been  displayed  here  during  tbe 
.^ear,  of  which  twenty  are  reported  as  fully,  and  one  partly,  justified  at 
the  station.  Much  complaint  is  made  by  sailors  of  the  want  of  bril- 
liancy of  the  signal-light,  which  is  not  distinguishable  from  the  bay,  and 
is  therefore  practically  useless.  Arrangements  are  making  to  supply 
the  station  with  a  conspicuous  light  that  will  be  easily  visible  at  a  dis- 
>tance  of  three  miles  or  more. 

In  reference  to  the  display  of  signals  the  observer  remarks  as  follows : 

January  5-6,  1873. — Owing  to  the  signals  having  become  loaded  with  ice,  thus  endan- 
.gering  tbe  safety  of  the  people  in  the  streets  below,  they  were  loa^ened  at  3  p.  m.,  ajoid 
again  raised  at  sunset. 

January  23-24, 1873.— Three  coasting  vessels  known  to  have  remained  in  the  harbor 
•ou  account  of  the  warning. 

iFebruary  7-8, 1873. — A  large  number  of  lighters  were  observed  to  seek  safe  poeitions 
tin  the  harbor  in  advance  of  the  gale. 

NORFOLK,  VIRGINIA. 

[Official  Number,  30.] 

L  atitnde 3«o  51 

Longitude 76^   19. 

Elevation  of  barometer  above  sea-level 55.52  feet 


Digitized  by 


Google 


CHIEF   SIGNAL-OFFICER.  277 

The  location  of  the  office  remains  unchanged.  Sergt.  James  E. 
Magrader,  who  was  in  charge  at  the  date  of  last  report,  was  relieved 
Febraary  18,  1873,  for  miscondact,  and  sabseqaently  discharged  the 
semce.  Bis  successor,  Sergt.  E.  W.  McOann,  remains  in  charge, 
and  has  given  entire  satisfaction.  The  station  was  inspected  in  Feb- 
ruary of  the  present  year,  and  upon  the  recommendation  of  the  inspect- 
ing officer  the  above-mentioned  change  in  the  observers  was  made. 

Private  E.  B.  Bobbins,  who  was  on  duty  here  as  assistant  at  the  date 
of  last  report,  was  called  in  for  promotion  and  succeeded  by  Private 
£.  T.  Carvalho,  who  still  remains,  and  has  also  given  satisfaction. 

Xo  reports  have  been  received  here  during  the  present  year,  and  no 
maps  and  bulletins  are  issued.  The  leading  dailies,  however,  publish 
the  monthly  summaries  and  the  Probabilities.  Thirty  cautionary  signals 
have  been  displayed,  and  thirteen  are  reported  fully  justified  and  six 
partly  so. 

The  observer  remarks  as  follows  on  some  of  these  signals : 

October  23-26, 1872. — ^No  injary  known  to  have  resulted  to  commercial  or  other  inter- 
ests^    The  rain-fall  daring  the  storm  amounted  to  7.47  inches. 

Mvek  3-5,  1H73.— No  vessels  left  port  daring  the  display  of  the  signal.  Many  were 
aDxioQs  to  leave,  bat  did  not  do  so  antil  two  hoars  after  the  signal  w4s  lowered. 

if«rdk  11,  1873. — No  vessels  left  port  daring  the  display  of  the  signal. 

Mntk  15-17,  1873. — No  injary  known  to  have  been  done. 

Jfcreft  1^19,  1873. — No  injury  known  tx>  have  been  done  to  shipping. 

Vcrdk  19-22,  1873. — A  heavy  gale  which  lasted  one  hoar,  daring  which  considerable 
damage  was  done  to  several  vessels  in  port.  One  life  was  lost  by  a  schooner  being 
thrown  on  her  beam-ends.  A  number  of  vessels  remained  in  port  until  the  signal  was 
tovered. 

Jpril  10-17,  1873. — ^No  vessels  left  port.  One  steamer,  the  N.  P.  Banks,  attempted  to 
leare  bat  was  compelled  to  put  back. 

April  ^-24, 1873. — ^A  heavy  sea  outside.  Ten  vessels  remained  in  the  roads  until  the 
s^al  was  lowered. 

St^tembcr  19-20,  1873. — No  boats  left  during  the  display  of  the  signal.  The  steamer 
K  P.  Banks,  atteLopting  to  leave  port,  was  compelled  to  put  back  on  account  of  high 

-^  •  ^^'6 . 
NEW  HAVEN,  CONNECTICUT.       IC.  '    ^  : 

[Official  Number,  96.]  """^'^^ 

Utitude 410  17' 

LoDgitnde 72°  57' 

Elevation  of  barometer  above  sea-level 107.1  feet. 

The  office  is  located  in  the  upper  story  of  the  new  insurance  building, 
^  Chapel  street,  a  six-story  structure,  and  affords  an  excellent  expo- 
sure for  all  the  instruments.  It  stands  in  the  business  center  of  the  city, 
and  is  within  a  short  distance  of  the  post  and  telegraph  offices.  The 
instmment-shelter  is  of  the  authorized  form,  and  projects  from  a  window 
^ing  noith. 

The  roof-instruments  are  located  on  the  tower-deck,  at  an  elevation 
of  one  hundred  and  twenty-seven  feet  above  the  curb.  In  the  center  of 
the  deck  stands  the  flag-staff  for  the  display  of  cautionary  signals,  and 
from  its  height  (one  hundred  and  fifty-seven  feet  above  the  ground)  can 
^  easily  seen  from  all  parts  of  the  harbor. 

The  rent  paid  for  this  office  is  $18  per  month,  and  the  thanks  of  the 
office  are  due  to  the  members  of  the  New  Haven  Chamber  of  Commerce 
for  their  valuable  aid  rendered  this  office  in  procuring  so  favorable  a 
location. 

Sergt.  William  Black  opened  the  station  on  December  10, 1872.  It 
being  one  of  observation  and  for  the  display  of  cautionary  signals 
only,  no  reports  are  sent  to  the  central  office  by  telegraph,  except  oc- 
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casional  mid-day  reports,  in  accordance  with  instructions  on  this  sub- 
ject. The  regular  number  of  daily  observations  are,  however,  made 
here,  and  transmitted  weekly  by  mail.  They  have  all  been  rendered 
promptly  and  in  good  shape. 

The  station  was  inspected  in  January  of  the  present  year,  and.  reported 
in  good  condition. 

No  reports  being  received  here,  there  are  no  bulletins  or  maps  issued, 
and  the  local  observations  and  monthly  summaries  only  are  furnished  to 
and  published  by  the  press. 

The  first  cautionary  signal  was  displayed  on  March  8, 1873,  and  seven- 
teen have  been  ordered  since,  eleven  of  which  have  been  reported  as 
justified  at  the  station,  and  two  partly  so. 

The  following  are  some  extracts  from  the  observer's  remarks  upon 
these  signals : 

March  24-27, 1873. — ^The  signal  was  justified,  and  gave  general  satisfaction  by  the 
prediction,  so  far  in  advance,  of  the  two  consecutive  days'  rain,  sleet,  &c.,  and  the 
subsequent  northwesterly  gale.    Several  instances  of  benefit  reported. 

April  16-18,  1873. — One  schooner  heeded  the  signal,  and  avoided  rough  weather. 

Much  interest  is  manifested  in  the  service  by  the  shipping  interests 
of  the  place  and  vicinity,  and  frequent  applications  have  been  received 
from  these  quarters  for  telegraphic-reports  from  other  points. 

The  observer  also  makes  the  following  remarks  in  his  semi-annual 
report  for  July  1,  1873 : 

The  press-reports  furnished  by  the  central  oflBce  are  published  in  excellent  form,  aiid 
held  in  high  esteem.  The  telegraph-operators  are  roquire<l  to  hold  open  at  night,  after 
the  hours  of  regular  business,  in  order  to  get  the  latest  Probabilities  for  publication  in 
the  morning  newspapers.  One  editor  reports  that  the  country  circulation  of  his  paper 
has  been  greatly  increased  during  the  past  spring  by  the  accuracy  of  the  published 
weather  information. 

NORTE  POLAR  EXPEDITION. 

Scrgt.  Frederick  Meyer,  the  observer  sent  with  this  expedition, 
returned  to  Washington  early  in  June  of  the  present  year  without 
records  or  instruments,  having  lost  everything  at  the  time  of  his  sepa- 
ration from  the  vessel,  as  described  in  his  special  report  already  sub- 
mitted, lie  was  fortunate,  however,  in  retaining  notebooks  contuiuing 
important  topographical  data,  which  have  enabled  him  to  chart  the 
Arctic  regions  to  a  point  farther  north  than  any  before  reached  by  ex- 
plorers. 

OMAHA,  NEBRASKA. 

[Official  Number^  67.] 

Latitude 41^  16' 

Longitude 96^  (K)' 

Elevation  of  barometer  above  sea-level 1,045.69  feet. 

The  office  was  removed  November  20, 1872,  to  the  corner  of  Thirteenth 
and  Farnam  streets,  where  it  still  remains.  It  is  centrally  located  and 
convenient  to  all  the  principal  public  places,  and  the  roof  exposure  for 
instruments  is  as  good  as  can  be  obtained  in  the  city.  The  instrument- 
shelter  is  of  the  standard  pattern  and  projects  from  a  window  facing  the 
north.  Reports  from  nine  other  stations  are  received  here  irregularly 
and  furnished  to  the  press.  During  the  year  five  thousand  one  hundred 
and  eighty-eight  bulletins  have  been  issued.  The  monthly'  abstracts  are 
l)ublished  regularly  by  the  local  papers,  and  also  by  several  papers  in 
the  interior.    The  station  was  inspected  in  the  latter  part  of  July  of  ibis 
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year  and  found  in  such  a  disorganized  condition  tbat  the  observer  was 
immediately  relieved  and,  upon  the  recoiniuen.Uation  of  the  inspector, 
reduced  to  the  ranks  and  his  place  filled  August  13,  1873,  by  Sergt. 
Thomas  Cleary,  who  has  rendered  all  reports  promptly  and  in  proper 
form.  One  assistant  has  been  ordered  in  for  promotion  during  the  year 
and  passed  the  usual  examination  in  a  satisfactory  manner.  Private 
John  McCann  is  the  present  assistant,  and  has  performed  his  duties 
faithfully  while  on  the  station. 

Regalar  river  observations  are  made  daily  and  reported  in  the  usual 
manner.  The  gau^e  used  is  attached  to  a  pier  of  the  Union  Pacitic 
Eailroad  bridge  and  its  zero  is  the  low-water  mark  of  1867.  The  high- 
vater  mark  of  the  same  year  is  19  feet  above  zero  of  gauge. 

OSWEGO,  NEW  YOEK. 
{Official  Number^  31.] 

Latitnde 4'2<^  2^/ 

Longitude : 7G^  35' 

Elevation  of  barometer  above  sea-level 299  feet 

Xo  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  its  establishment,  nor  is  any  considered  necessary.  Eeports  from 
fitty-five  stations  are  received  here  and  published  in  the  usual  manner. 
Dnring  the  year,  two  thousand  seven  hundred  and  three  maps  and 
three  thousand' two  hundred  and  twelve  bulletins  have  been  issued,  and 
fire  bandred  and  eighty  press-reports  furnished  for  publication,  in  addi- 
tion to  the  full  local  observations. 

The  station  was  inspected  in  February  of  the  present  year,  and  found 
in  excellent  condition.  Sergt.  B.  F.  Hough  remains  in  charge,  and 
has  lorwarded  all  rei)orts  promptly  and  satisfactorily.  Th^  inspector 
reports  that  he  is  "an  extremely  zealous,  energetic,  courteous,  and 
effective  man." 

The  self-registering  wind-vane,  constructed  by  the  observer  and 
referred  to  in  the  last  annual  report,  continues  to  work  satisfactorily. 

Two  assistants  have  been  called  in,  successively,  from  this  station 
during  the  year  for  promotion,  and  after  receiving  the  usual  instruc- 
tion passed  their  examination.  Private  E.  Bird  is  the  present  assistant, 
and  gives  Kitisfaction. 

Twenty-three  cautionary  signals  have  been  displayed,  of  which  eleven 
are  reported  as  justified  at  the  station.  In  reference  to  these  signals, 
the  observer  remarks  as  follows : 

Xoremher  7-8,  lr<72. — A  Dumber  of  vessels  were  kept  in  tko  harbor  by  the  display  of 
xhf  si^^ial,  and  were  benefited  thereby. 

yoremher  13-15,  1873. — Many  vessels  remained  in  port  that  would  otherwise  have 
been  cau^rht  out,  bad  it  not  been  for  the  display  of  the  cautionary  signal — this  I  leavn 
frinn  ofiicers  of  vessels. 

yoremher  27-2*^»  IS7'2. — Xo  damage  reported. 

y^nembtr  'H^DecemlKT  1,  1872. — No  injury  is  known  to  have  resulted  to  commercial 
iatfcrcstH. 

The  two  daily  newspapers  at  the  station  publish  selections  from  the 
tabulated  rei»orts,  all  the  local  observations,  the  monthly  abstracts  of 
the  \ocm\  weather  and  the  latest  Probabilities  received. 

A  permanent  interest  in  the  service  is  manifested  by  the  leading  citi- 
zens.   In  reference  to  this  suhject,  the  observer  remarks  as  follows: 

The  citizens  manifested  the  usur.l  amount  of  interest  in  the  weather  r(']>orts.  Those 
ni'^'i  interested  are  the  contractors,  bni  hie  rs,  ship  pin  j^  and  comiueriial  nun,  tlioutrU 
th»-  iu4iiQers, aji  a  class,  have  derived  tbe  «;reatest  bent  litH.  I  have  (lit*  iimmh  s  <»t*  m.hio 
^ha  have  told  mo  that,  by  means  of  the  weather-reports  and  iufurmuiiun  obtuiucd 
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from  this  office,  they  have  made  one  or  two  trips  more  than  other  yessels  sailing  from 
the  same  port.  At  the  close  of  navigation  last  fall,  when  the  insurance  rates  were 
high,  captains  and  owners  of  vessels  visited  the  office,  watching  their  chance  to  Bail, 
without  insuring  cargo  or  vessel.  One  man  in  particular,  the  owner  of  a  propeUer, 
came  regularly  for  two  or  three  days,  and  made  his  trip  to  Hamilton, Ontario,  without 
insuring,  which  was  a  saving  to  him  of  $350. 

PEMBINA,  DAKOTA. 

[Official  Number^  86.] 

Lititude 490  00' 

Longitude 97°  05' 

Elevation  of  harometer  ahove  sea-level 790  feet. 

The  office  is  located  in  a  one-story  bailding,  about  two  hundred  yards 
from  Fort  Pembina.    The  instrument-shelter  projects  from  a  north  win- 
dow and  is  of  the  .authorized  pattern.    There  being  a  scarcity  of  houses 
in  this  country,  the  location  is  the  best  obtainable.      Sergt.   Alfred 
Brimer  opened  this  station,  but  was  subsequently  discharged  the  serv- 
ice, and  was  succeeded  by  Sergt.  George  McDonald,  who  commenced 
taking  observations  November  1, 1872.    This  man  proved  to  be  of  intem- 
perate habits  and  neglected  his  work,  and  a  request  was  subsequently 
sent  to  the  commanding  officer  at  Fort  Pembina  to  place  him  under 
arrest  and  prefer  charges  against  him  for  drunkenness  and  neglect  of 
duty.    This  was  done  and  he  was  tried  before  a  general  court-martial 
convened  at  Fort  Pembina,  and  by  the  sentence  of  the  court  dishonor- 
ably discharged  the  service  of  the  United  States  May  14,  1873.    An 
examination  of  the  records  shows  that  he  had  failed  to  take  seven  ob- 
servations in  December,  1872,  and  forty-four  in  January,  1873. 

Sergt.  Sidney  Powell  was  ordered  to  this  station  January  30, 1873, 
and  Sergeant  McDonald  being  in  confinement,  and  the  new  observer 
taken  ill  shortly  after  his  arrival,  there  were  one  hundred  and  fifty-three 
observations  missed  during  the  following  month  before  he  recovered. 

The  station  was  inspected  in  May  of  the  present  year  and  found  in  a 
fair  condition.  No  reports  are  received  here,  and  consequently  no  maps 
or  bulletins  are  issued. 

Much  irregularity  has  been  experienced  in  the  transmission  of  reports 
by  telegraph  on  account  of  the  unprotected  and  exposed  condition  of 
the  line.  The  office  is  indebted  to  Lieut.  John  Bannister,  Twentieth 
Infantry,  who  has  acted  as  telegraph-operator,  while  stationed  at  Fort 
Pembina,  for  valuable  assistance  rendered  the  observer.  Upon  the 
recommendation  of  the  inspector,  the  office  was  furnished  with  a  com- 
plete set  of  telegraph-instruments  to  enable  the  observer  to  send  his 
reports  himself  in  case  of  emergency.  There  is  no  assistant  at  this 
station,  and  none  is  considered  necessary. 

PHILADELPHIA,  PENNSYLVANIA. 

[Offi^iial  Number^  17.] 

Latitude • SJK*  57' 

Longitude 75^  10 

Elevation  of  barometer  above  sea-level 71.12  feet. 

No  change  has  been  made  in  the  location  of  the  office  since  the  date 
of  last  report,  but  through  the  courtesy  of  the  officers  of  the  chamber 
of  commerce  an  additional  room  has  been  furnished  free  of  expense  to 
the  Government,  which  adds  greatly  to  the  comfort  of  the  observers 
and  to  the  facilities  for  performing  their  work, 

A  serious  objection  to  the  present  office  consists  in  the  want  of  proper 
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means  of  heatiDg  the  rooms  during  that  portion  of  the  day  when  it  is  not 
occnpied  for  business'  purposes,  as  there  are  no  facilities  for  putting  up 
a  stove  in  any  one  of  the  office-rooms.  Unless  this  difficulty  is  overcome 
before  the  approach  of  cold  weather,  it  will  be  necessary  to  remove  to 
some  more  favorable  locality. 

Eeports  from  all  stations  are  received  and  published  here  in  the  usual 
manner.  The  maps  issued  are  printed  from  the  midnight  reports  and 
are  ready  for  distribution  by  daylight. 

The  members  of  the  meteorological  committee  of  the  chamber  of 
commerce  assist  in  distributing  the  maps,  and  a  wider  circulation  is 
thereby  given  them  than  could  be  attained  by  the  force  of  the  office 
alone. 

During  the  year  twenty-four  thousand  two  hundred  and  sixty-seven 
maps  and  five  thousand  six  hundred  and  seventy-nine  regular  bulletins 
have  been  issued. 

Two  hundred  and  eighty-one  press-reports  and  one  hundred  and  eight 

river-hulletins  have  been  furnished  for  publication,  and  one  thousand 

and  twenty-four  manifold  copies  of  the  Synopsis  and  Probabilities 

posted  with  the  bulletins. 
The  station  was  inspected  in  January  of  the  present  year  and  found 

in  ^ood  condition  so  far  as  the  instruments  and  records  were  concerned. 
Sergt  W.  T.  Boyd  remains  in  charge,  and  has  performed  all  his  duties 

in  an  anusnally  able  and  intelligent  manner,  and  bears  an  excellent 

reputation  among  the  business  men  with  whom  he  has  official  relations. 
Eigiit  assistants  have  been  relieved  in  succession  from  this  station 

daring  the  year,  three  of  whom  were  ordered  in  for  promotion,  four  for 

ffiisooodnct,  and  one  transferred  to  another  station.    There  are  three 

assistants  now  on  duty,  and  all  are  worked  to  their  full  capacity,  and 

are  commended  by  the  observer  for  attention  to  duty. 
In  reference  to  the  interest  taken  in  the  service  the  observer  remarks 

as  follows  in  his  semi-annual  report  for  the  period  ending  June  30, 

1873  : 

It  is  anneeessary  to  say  very  much  on  this  subject.  The  service  speaks  for  itself. 
Its  advaocemeat  and  continned  progress  in  the  well- wishes  of  all  our  prominent  busi- 
ness men  is  a  well-known  fact.  As  a  prominent  member  of  the  board  of  trade  re- 
marked :  "  St«p  this  service  for  one  month  and  its  necessity  would  become  so  apparent 
to  the  public  interests  that  any  favor  they  might  ask  Congress  would  gladly  grant." 
Many  instances  might  be  given  where  there  have  been  large  sums  of  money  at  stake, 
and  difficult  questions  have  arisen  which  have  been  solved  by  the  signal-service.  For 
want  of  time  I  will  mention  but  one.  A  vessel,  with  cargo  fully  insured  in  this  city, 
▼as  lost  in  a  storm  at  sea,  about  half  way  betwee  i  New  York  and  New  London,  Conn., 
tome  time  in  July,  1873.  The  owners  claimed  the  insurance  for  the  full  amount,  vessel 
sod  cari^.  Some  doubt  seems  to  have  arisen  about  the  affair,  and  more  especially  as 
to  the  wind  and  weather  in  that  locality  at  the  time  the  loss  occurred.  Mr.  Steelman, 
Afcretary  of  the  vessel-owners'  association,  called  at  the  observer's  office  for  informa- 
tion as  to  the  state  of  weather,  velocity  and  direction  of  wind  at  New  York  and  New 
London  at  midnight  of  July  24, 1872.  This  happened  at  the  time  the  reports  were  sus- 
pended, and  DO  data  conld  be  furnished  by  this  office.  The  observer  addressed  a  com- 
monicatioa  to  the  observers  in  New  York  and  New  London,  and  the  reports,  as  received 
frwi  those  stations,  were  taken  as  evidence  in  court,  and  the  case  was  decided  in  favor 
sf  the  insurance  company,  who  proved  that  on  the  night  in  question  there  was  only 
s  fresh  wind  and  clear  weather  at  both  of  those  stations,  and  it  was  very  improbable 
forsitorm  to  have  occurred  at  so  short  a  distance  from  the  land  at  that  time.  It  was 
Meertaioed  afterward  that  the  vessel  was  scuttled  and  sunk  purposely  to  get  the  large 
iamiaace.    This  is  but  one  of  the  many  cases  which  might  be  cited. 

PIKE'S  PEAK,  COLORADO. 

[Offieial  yumbery  99.] 

Latitude 38<^  48' 

LoDgitnde 104°  59' 

£Je?atkniof  sammit  above  sea-level 14, 216  feet. 
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Sergt.  George  Boehmer  was  ordered  to  this  station  July  21,  1873, 
to  make  the  necessary  arrangements  for  its  establish  men  t.  As  seven- 
teen miles  of  telegraph-line  had  to  be  built,  and  the  same  amount  of 
road  made,  to  render  the  summit  accessible  before  a  shelter  could  be 
erected,  considerable  delay  has  necessarily  occurred  in  getting  ready  for 
work.  It  is  expected,  however,  that  regular  observations  will  be  made 
from  and  after  October  11, 1873.  Four  assistants  are  on  duty,  one  of 
whom  is  a  sergeant,  and  who,  with  one  other  assistant,  will  remain  at 
the  base  to  forward  supplies  to  the  party  on  the  summit.  An  office  has 
been  rented  at  Colorado  Springs  for  the  use  of  the  lower  party,  which 
can  be  made  available  as  a  station,  should  observation  be  desired  in  the 
future  from  this  point. 

PITT8BUEGH,  PENNSYLVAliflA. 

[Official  Number y  41.] 

Latitnde 40^  r^>' 

Longitude 80^  02' 

Elevation  of  barometer  above  sea-level 791  feet. 

The  location  of  the  office  remains  as  at  last  report,  and,  being  in  the 
business  center  of  the  city,  and  within  easy  reach  of  the  telegraph-of- 
fices, no  change  is  recommended.  Reports  from  twenty  regular  stations 
are  received  here,  and  also  those  from  the  special  river-stations,  when- 
ever made.  Four  thousand  one  hundred  and  eighty -two  regular,  and 
nine  hundred  and  eighty-seven  river,  bulletins  have  been  issued  during 
the  year,  and  one  hundred  and  four  press-reports  furnished  for  publica- 
tion. One  thousand  six  hundred  and  thirty-six  manifold  copies  of  the 
Synopsis  and  Probabilities  have  also  been  posted  with  the  bulletins. 
The  station  has  been  supplied  with  the  necessary  apparatus  for  printing 
and  issuing  the  midnight  Synopsis  and  Probabilities  to  all  post-offices 
that  can  be  reached  by  3  o'clock  in  the  afternoon  of  the  same  day.  The 
issue  to  offices  begins  November  1,  1873.  The  station  was  inspected  in 
November,  1872,  and  instruments  and  records  found  in  fair  condition. 

Sergt.  William  E.  Smith  was  relieved  at  his  own  urgent  request, 
April  1,  1873,  and  succeeded  by  Sergeant  J.  B.  Murray,  who  still  re- 
mains, and  under  whose  charge  the  interest  in  the  service  has  largely 
increased.  Two  assistants  have  been  called  in  successively  during  the 
year  for  promotion,  both  of  whom  went  through  the  usual  course  of  in- 
struction at  Fort  Whipple  and  passed  a  satisfactory  examination.  Three 
assistants  are  now  on  duty,  two  of  whom  are  printers,  and  all  are  favor- 
ably mentioned  by  the  observer  as  being  attentive  to  duty. 

River-observations  are  made  and  reported  in  the  usual  manner,  the 
gauge  used  being  the  same  referred  to  in  the  last  annual  report  as  con- 
structed by  the  city  authorities.  This  gauge  measures  the  depth  of 
water  in  the  channel.  The  greatest  depth  that  can  be  measured  by  it  is 
35  feet,  the  least  is  2  feet.  When  the  water  falls  below  2  feet  another 
gauge  is  used.  The  lowest  water-mark  known  is  9  inches  in  the  channel, 
the  highest  water  has  never  reached  the  top  of  gauge. 

The  leading  newspapers  at  the  station  publish  all  reports,  and  have 
displayed  a  marked  interest  in  the  development  of  the  service,  espe- 
cially in  connection  with  the  river-reports.  This  part  of  the  service  is 
also  warmly  commended  by  the  merchants  and  others  engaged  iu  the 
river-trade. 
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PORTLAND,  MAINE. 

[Official  Number^  12.] 

Latitude 43^  40' 

Longitnde 70°  14' 

Elevation  of  barometer  above  sea-level 52  feet. 

No  change  has  been  made  in  the  location  of  the  office  since  last  re- 
port, bat  one  is  ordered  as  soon  as  suitable  arrangements  can  be  made 
for  removal.  This  change  is  made  in  accordance  with  the  recommenda- 
tion of  the  inspecting  officer,  who  visited  the  station  in  September  of 
the  present  year. 

No  reports  are  received  here,  and  therefore  the  only  bulletins  issued 
are  those  of  the  local  observations,  of  which  one  thousand  nine  hun- 
dred and  seventy-three  copies  have  been  furnished  to  the  press.  The 
leading  newspapers  also  print  the  monthly  abstracts  of  the  local  weather 
and  the  latest  Probabilities  received  up  to  the  hour  of  going  topress. 

Sergt.  A.  B.  Williams  remains  in  charge  of  the  station,  and  has 
rendered  all  reports  properly  and  promptly.  One  assistant  has  been 
ordered  in  and  promoted  during  the  year,  after  passing  the  usual  exam- 
ination. Private  Charles  Dill,  the  present  assistant,  has  given  satisfac- 
tion by  his  intelligence  and  attention  to  duty.  Several  errors  in  the 
manner  of  keeping  the  records  were  discovered  by  the  inspector,  and 
corrected  under  his  supervision.  A,  general  desire  is  expressed  by  the 
citizens  to  have  reports  from  other  stations  sent  here  as  in  previous 
years. 

Tbirty-six  cautionary  signals  have  been  displayed  during  the  year,  of 
which  twenty-five  are  reported  as  justified  at  the  station.  The  observer 
makes  the  following  remarks  in  reference  to  several  of  the  signals : 

Xftremha-  7, 1872. — ^Boats  in  the  harbor  that  had  prepared  to  sail  remained  in,  as  the 
btorm  wu  quite  violent  at  sea. 

yortmher  29-30,  1872. — The  display  of  the  signal  was  a  benefit,  as  those  vessels  which 
were  prepared  to  sail  remained  inside  the  harbor  ;  those  that  were  out  came  in  consid- 
erably danjag(Ml  and  knocked  to  pieces. 

Ikcember  9-10,  1872. — Quite  a  storm  reported  outside  the  harbor,  doing  considerable 
damage. 

Ikrtmber  26-27,  1872. — The  signal  was  hoisted  several  hours  before  the  storm,  aflford- 
iD«;  sufficient  time  to  make  preparations,  and  no  vessels  left  the  harbor. 

January  5-6,  ld73. — Signal  hoisted  four  hours  before  the  commencement  of  gale,  giv- 
ing timely  warning  for  vessels  to  prepare  and  remain  in. 

Jimiutri  23-25,  1873. — ^Not  much  damage  sustained  by  vessels,  on  account  of  the 
tim«ly  warning. 

January  27-28, 1873. — From  inquiry  made,  no  vessels  sustained  injury  in  this  port. 

February  7-8,  1873. — "So  known  damage  sustained  at  this  port. 

March  15-17,  lt^3.— The  gale  broke  the  top  oflf  of  the  pole  for  the  display  of  caution- 
tfv  rignals. 

Mcrek  29,  April  1,  1873. —By  timely  warning  not  a  vessel  left  the  harbor  for  their 
dei»tiDatioD. 

Jyrit  22-15, 1873. — ^Vessels  aU  remained  in  the  harbor ;  gale  accompanied  by  heavy 

SQOW. 

May  3-4, 1873. — ^Vesaels  all  put  into  the  harbor  and  remained. 

Am^MJft  14-15, 1873. — Gale  light  from  the  northeast  at  this  station,  but  a  heavy  sweU 
<omiug  in  from  sea. 

PORTLAND,  OREGON. 

[Official  Number,  74.] 

Utitnde 45^^  30' 

L'm^tade 122^  27'  30'' 

Uevacion  of  barometer  above  sea-level IOC  feet. 

The  office  was  moved  December  21, 1872,  to  the  building  at  the  south- 
vettt  comer  of  Washington  and  Front  streets,  where  it  still  remains. 
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All  instruments  are  well  exposed  and  the  shelter  is  of  the  standard  pat- 
tern. 

Sergt.  Edwin  Garland  was  relieved  for  neglect  of  duty  October  18, 
1872,  and  succeeded  by  Sergt.  J.  E.  Evans,  who  still  remains,  and  has 
given  entire  satisfaction  by  the  promptness  and  regularity  with  which 
all  reports  have  been  forwarded. 

Private  Charles  M.  Brown  was  ordered  to  this  station  as  assistant 
September  26, 1873,  but  has  not  yet  reported  his  arrival.    The  station 
was  inspected  in  October,  1872,  and  found  in  very  bad  condition,  and  • 
the  observer  immediately  relieved  aa  before  stated. 

There  being  no  reports  received  here,  the  only  bulletins  issued  are 
those  of  the  local  observations,  which  are  regularly  furnished  the  press. 
The  telegraph-office  is  not  kept  open  for  the  transmission  of  the  mid- 
night reports,  which  are  therefore  not  forwarded  until  the  morning  fol- 
lowing. Three  observations  were  lost  during  the  year  from  the  cause 
stated  in  the  following  extract  from  the  observer's  journal  for  August  2, 
1873: 

About  4.15  a.  m.  a  fire  broke  out  near  the  office  of  observation  ^  and  on  acooant  of 
its  spreading  so  rapidly  the  4.32  a.  m.  observation  was  neglected.  At  7  a.  m.  I  thought 
it  advisable  to  prepare  for  the  removal  of  instruments,  &,G.f  but  by  11  a.  m.  the  fire  vi'as 
checked  on  Front  street,  near  the  office.  At  the  commencement  of  the  fire  the  wind 
was  very  light,  but,  as  the  fire  increased,  the  wind  strengthened,  backing  from  the 
northwest  to  west.  Instruments  replaced  in  time  to  take  the  7  p.  m.  and  9  p.  ni.  ob- 
servations. 

PUNTA  EASSA,  FLORIDA. 

[Official  Number  J  69.] 

Latitude 27°  00' 

Longitude SUP  18' 

Elevation  of  barometer  above  sea-level 17feet, 

The  location  of  the  of&ce  at  this  station  has  been  removed  to  a  small 
building  erected  by  the  observer  at  a  trifling  cost  to  the  Government. 

The  station  was  inspected  in  January  of  the  present  year  and  found 
in  as  good  condition  as  could  be  expected  under  the  circumstances. 
Sergt.  William  Theodovius  was  transferred  to  Key  West  on  acconut 
of  a  personal  difficulty  with  the  telegraph  operators,  and  his  place  filled 
by  Sergt.  M.  J.  Shanefelter  from  the  latter  station,  who  still  remains, 
and  has  discharged  his  duties  intelligently  and  well,  all  reports  having 
been  forwarded  promptly  and  regularly. 

Private  Healy  was  transferred  to  the  central  office  February  21, 1873, 
and  succeeded  by  Private  E.  K.  Moore,  who  still  remains,  and  has  given 
satisfaction.    No  reports  are  received  here. 

EOCHESTEE,  NEW  TOEK. 

[Official  Number^  32. J 

Latitude 43"  08' 

Longitude 77^  51' 

Elevation  of  barometer  above  sea-level 584  feet. 

The  office  still  remains  in  the  eighth  story  of  Powers'  Block,  at  the 
corner  of  State  and  Maine  streets,  one  of  the  best  locations  in  the  city. 

Eeports  from  fifty-five  other  stations  are  received  here  and  published 
in  the  usual  manner.    During  the  year  two  thousand  six  hundred  and 
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tbirtytwo  manifold  maps  and  five  thousand  and  seventy-four  bulletins 
have  been  issaed,  and  eight  hundred  and  fifty-nine  press-reports  fur- 
nished for  pnblication.  Que  thousand  two  hundred  and  eighty-eight 
manifold  copies  of  the  Synopsis  and  Probabilities  have  also  been  posted 
vith  the  bulletins. 

The  three  daily  newspapers  printed  at  the  station  publish  regularly 
the  latest  Synopsis  and  Probabilities  received,  the  Weekly  Chronicle, 
monthly  abstracts,  tabulated  press-reports,  and  also  a  daily  local  item 
giving  a  general  summary  of  the  weather  at  Rochester  for  the  preceding 
twenty-four  hours.  Oreat  interest  has  been  displayed  by  the  newspaper 
corps  in  the  workings  of  the  service. 

The  station  was  inspected  in  March  of  the  present  year  and  found  in 
excellent  condition.  Sergt.  F.  M.  M.  Beall  remains  in  charge,  and 
has  given  entire  satisfaction  in  his  management.  The  inspector  reports 
very  favorably  upon  his  zeal,  attention  to  duty,  promptness,  and  court- 
esy. He  has  recently  commenced  drawing  the  isobaric  lines  upon  his 
manifold  maps,  and  has  been  very  accurate  in  his  work  in  this  and  other 
respects.  Private  L.  M.  Crist  was  on  duty  as  assistant  until  March  18, 
1873,  when  he  was  promoted  and  assigned  to  the  Cleveland  station.  He 
was  succeeded  by  Private  H.  M.  Wells,  who  still  remains  and  is  favor- 
ably mentioned  by  the  observer  for  steadiness  and  good  conduct.  Ser- 
geant Beall  was  permitted  to  leave  the  station  for  one  month  from  Au- 
gust 4,  and  during  his  absence  Sergt.  George  Onslow  was  in  charge, 
having  been  sent  from  Fort  Whipple  for  that  purpose. 

Tweoty-fonr  cautionary  signals  have  been  displayed  during  the  year, 
of  which  thirteen  are  reported  as  fully,  and  three  as  partly  justified,  at 
the  station.  In  reference  to  the  results  of  these  signals  the  observer 
remarks  as  follows : 

Odoher  16, 1872.— The  storm  was  severe  on  the  lake  between  9  a.  m.  and  2  p.  m.  No 
Teasel  left  port  during  "  signal  np/'  and  none  were  observed  out. 

y&Ttmher  7-8, 1872. — ^No  vessel  left  port  during  the  display.  The  wind  attained  a 
Ttdoeity  of  thirty-five  miles  an  hour,  and  from  its  variable  force  was  dangerous.  Many 
pcTBOos  have  mentioned  their  appreciation  and  use  of  the  warning.  The  daily  papers 
of  the  8th  instant  make  mention  of  its  perfect  reliability. 

y^wmiber  25-26, 1872. — ^The  highest  wind  of  the  season.  No  vessels  are  known  to 
have  been  out  in  the  storm ;  navigation  about  closed. 

Xwmber  27-28, 1872. — ^The  velocity  of  the  wind  reached  thirty -eight  miles  per  hour, 
bat  wae  steady. 

y^teaiber  29-Deoemher  1,  1872. — Signal  hoisted  thirty-five  hours  before  the  storm 
resehed  the  station.  The  storm  followed,  with  low  temperature,  and  was  the  most 
dangeions  of  the  fall,  the  wind  moving  in  fierce,  sudden  gusts,  full  of  snow.  The  Erie 
Canal  frozen  up,  and  impassable  to  boats. 

Dtemher  1-4, 1872. — ^Tbe  wind  was  steady,  at  twenty-eight  miles  an  hour.  No  ves- 
■^  entered  or  left  the  harbor ;  navigation  about  closed. 

pecemher  8-11,  1872.— The  wind  was  very  variable,  accompanied  by  a  light,  fine, 
driving  snow-storm. 

Dttember  13-16, 1872. — This  signal  doses  a  successful  season  of  display,  and  they  are 
•Q^eiided  with  a  satisfactory  increase  of  confidence  in  the  ability  of  the  service  to 
Bake  reliable  storm-forecasts. 

Mm0  1-3, 1873. — Am  informed  by  bnilders,  shippers,  and  others,  that  a  warning  for 
ao  extensive  rain  is  of  as  great  valne  to  their  interests  as  a  display  for  dangerous 
wiiMU~tbe  signal  was,  therefore,  Justified,  as  a  cold,  driving  rain  followed. 

Mag  7-9, 1873.— It  (the  si^al)  had  the  usual  effect  of  causing  those  whose  business 
inteifesto  were  affected  by  high  winds  and  rain  to  prepare  for  the  same.  The  commu- 
nity in  general  appear  to  have  a  settled  and  unquestioned  dependence  upon  the  signals 

The  inspector  reports  that  a  general  desire  is  expressed  in  Bochester 
to  have  the  signals  repeated  at  Charlotte,  seven  miles  distant,  and  on 
Latke  Ontario,  at  the  mouth  of  the  Genessee  Kiver.  The  attention  of 
th49  Chief  Signal'Offieer  is  respectfully  invited  to  this  subject 
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SAN  DIEGO,  CALIFORNIA. 

[Official  Number,  76.] 

Latitmle 32°  44'  41" 

Longitude 117^  08'  00" 

Elevation  of  barometer  above  sea-level 02  feet. 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  the  date  of  last  report. 

No  reports  are  received  here  from  other  stations,  and  the  only  bulle- 
tins issued  are  those  of  the  local  observations,  which  are  furnished 
regularly  to  the  local  newspapers  and  printed  in  excellent  shai>e. 

The  station  was  inspected  in  October,  1872,  and  found  in  very  good 
condition. 

Sergt.  John  B.  Wells  remains  in  charge,  and  all  his  mail  reports 
have  been  forwarded  with  commendable  promptness  and  neatness. 

The  telegraph  office  is  closed  at  the  regular  hour  for  sending  the  mid- 
night rex)orts,  and  they  are  not  forwarded  until  the  morning  of  the  next 
day. 

There  is  no  assistant  on  duty  at  this  station. 

SAN  FRANCISCO,  CALIFORNIA. 
[Official  Number^  29.] 

Latitude 38-  47'  35" 

Longitude 122^  26'  15" 

Elevation  of  barometer  above  sea-level 60  feet. 

The  office  at  this  station  still  i^i  jjuiis  in  the  Merchants' Exchange. 
Reports  are  received  irregularly  h ojh  nine  other  stations,  and  during 
the  year  one  thousand  four  hundred  and  seventy  bulletins  have  been 
issued. 

Sergt.  W.  B.  Webster  remains  in  charge,  and  has  forwarded  all 
reports  promptly  and  satisfactorily.  He  has  displayed  laarked  zeal 
and  enterprise  in  collecting  and  copying,  for  the  use  of  the  central  office, 
the  meteorological  information  contained  in  the  logs  of  the  vessels  ar- 
riving at  San  Francisco  from  foreign  ports.  It  is  to  be  hoped  that  other 
observers  at  sea-port  stations  will  follow  his  example.  Private  George 
Onslow  was  ordered  in  for  promotion  April  10,  1873,  and  after  going 
through  the  usual  course  of  instruction  at  Fort  Whipple  passed  his 
examination,  and  is  now  in  charge  of  a  station. 

Private  James  Higgins  was  transferred  from  another  branch  of  the 
service  to  signal  duty  March  14,  and  placed  on  duty  as  assistant  at  this 
station,  where  he  still  remains.  His  conduct  has  not  been  of  a  nature 
to  make  such  transfers  in  the  future  desirable.  The  station  was  in- 
spected in  October,  1872,  and  found  in  good  condition.  The  inspector 
states  that  the  service  does  not  appear  to  be  widely  known,  but  is  fully 
appreciated  by  those  who  have  studied  its  workings.  The  daily  Prob- 
abilities are  not  received  on  the  Pacific  coast. 

SANTA  Ffi,  NEW  MEXICO. 

[OffMal  Number^  69.] 

Latitude 35^  41' 

Longitude 10©=>   10' 

Elevation  of  barometer  above  sea-level 6,8G2Ji  feet. 

The  location  of  this  office  was  removed  June  28, 1873,  to  the  Senna^s 
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Building,  where  it  still  remains,  the  change  having  been  necessary  to 
secure  a  better  exposure  for  the  different  iustraments. 

The  statiou  was  inspected  in  November,  1872,  and  found  in  fair  con- 
dition. Sergt.  John  P.  Clnm  remains  in  charge,  and  has  forwarded  his 
reports  with  mo<lerate  promptness. 

He  was  absent  for  a  month  during  the  year,  with  permission,  and  the 
station  was  worked  by  an  instructed  civilian  assistant.  The  telegraphic 
commanication  is  very  unreliable,  and  reports  are  consequently  received 
irregularly.  There  is  no  regular  assistant  at  this  statiou,  nor  is  any  re- 
quired, as  no  reports  are  received. 

SAVANNAH,   GEORGIA. 

[Official  Number,  22.] 

Latitude 32°  05' 

Longitude 81<^  OH' 

Elevationof  barometer  above  sea-level 71  feet. 

No  change  has  been  made  in  the  location  of  the  office  since  the  date 
of  the  last  annual  report. 

The  only  reports  received  here  are  those  from  the  West  Indies  and 
Florida  stations,  and  are  furnished  regularly  with  the  local  observa- 
tioDS  for  publication. 

The  station  was  inspected  in  February  of  the  present  year,  and  the 
instruments  and  records  found  in  good  condition. 

The  oflSce  itself  needed  some  repairs,  which  have  since  been  made. 

Sergt  J.  O.  Manson  is  still  in  charge,  and  has  given  entire  satisfac- 
tion. 

All  reiK)rts  have  been  made  promptly  and  properly  by  mail,  and  those 
by  telejrraph  as  regularly  as  the  telegraphic  facilities  would  permit. 

Private  McGillivray  was  ordered  in  for  promotion  June  3,  and  passed 
the  required  examination  satisfactorily.  He  was  succeeded  by  Private 
Hermann  Frey,  who  is  still  on  duty,  and  is  favorably  mentioned  by  the 
observer. 

Twelve  cautionary  signals  have  been  displayed  during  the  year,  of 
which  four  are  reported  as  fully  and  two  partly  justified  at  the  station. 
In  reference  to  these  signals  the  observer  remarks  : 

Ottuhcr  -2:^24, 1?72.— The  wind  blew  steadily  most  of  the  day  of  the  23d,  with  some 
ffn-^ta  in  the  afternoon.  Several  vessels  were  detained  by  the  si^^nal.  From  informa- 
tion received  it  appears  that  a  severe  gale  was  experienced  along  the  immediate  coast. 

March  23-25,  1873.--The  snccess  that  the  depaitment  has  attained  as  to  accuracy  in 
«lij>playin^  caationary  signals  begins  to  inspire  in  the  breast  of  the  mariner  in  port 
rvHiJwt  for  the  science  ^>'hich,  on  many  an  occasion  during  the  last  year,  has  indirectly 
«ved  QQDfibers  of  vessels  from  destruction. 

March  25-26,  UJ73. — No  vessels  left  port  daring  the  display  of  this  and  the  previous 
sijrnal. 

SprH  1-2, 1573. — The  wind  attained  a  velocity  of  thirty-six  miles  an  hour.  No  injury 
nftalt«d.  Many  persons  doubted  the  verification  of  this  signal,  as  the  weather  was  very 
pleaMot  and  clear  at  the  time  of  hoisting. 

Stptemher  19-20, 1873.— The  wind  reached  a  velocity  of  forty-eight  miles  an  hour,  with 
ft  MMitbeast  direction  until  8  p.  m.  of  the  19th,  when  it  changed  to  west  and  then  to 
northwest.  No  vessels  left  port  dnring  the  day,  and  mucn  uneasiness  was  felt  by 
pvties  in  vessels  that  left  before  the  display  of  the  signal  was  made. 

SHREVEPORT,  LOUISIANA. 

[Official  Ifumber,  72.] 

Utitode 32°  30' 

Longitude 9JJ°  45 

Elevation  of  harometer  above  sea-level 228. 5  feet. 
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2^0-change  ba^  been  made  in  tbe  location  of  tbe  office  since  tbe  date 
of  last  report.  No  reports  are  received  here  and  no  bnlletius  issueil, 
except  those  of  the  local  observations,  which  have  been  regularlj^  fur- 
nished the  press. 

The  station  was  inspected  in  March  of  the  present  year,  and  fonnd  in 
excellent  condition. 

Sergt.  Hugh  Coyle  was  in  charge  until  his  death  from  yellow  fever, 
September  28, 1873,  since  which  date  the  work  has  been  done  by  Private 
John  6.  Lynch.  Sergeant  Coyle  was  one  of  the  most  faithful  men  of 
the  service,  and  an  earnest  and  conscientious  worker.  All  his  reports 
were  forwarded  promptly,  and  in  perfect  order.  Two  assistants  have 
been  called  in  successively  for  promotion  during  the  year,  one  of  whom 
is  now  reviewing  his  course  of  instructions,  and  the  other  has  been  re- 
lieved from  duty  in  this  division  of  the  service  for  misconduct.  Private 
Lynch,  the  present  assistant,  has  discharged  his  duties  intelligently  and 
welK  and  is  now  in  sole  charge  of  the  station. 

Biver  observations  are  made  and  reported  here  in  the  usual  manner, 
the  gauge  used  being  one  constructed  by  the  observer,  under  the  direc- 
tion of  this  office. 

The  reference  point  in  reporting  depth  of  river  is  in  the  bed  of  river, 
and  40  feet  below  high  water  of  1849,  and  2fl  feet  above  bottom  of  river. 
From  bottom  of  river  to  high- water  mark  of  1849  is  65  feet. 

Considerable  interest  is  taken  in  the  service  here,  especially  in  that 
part  of  it  connected  with  the  river-reports. 

SAINT  LOUIS,  MISSOURL 

[Officiul  Number^  66.] 

^    Latitude 38°  37'  28" 

LoDgitude 9(P  15'  16' 

Elevation  of  barometer  above  Bea-level 543.54  feet. 

The  office  was  removed  March  1, 1873,  to  the  building  of  the  Saint 
Louis  Mutual  Life  Insurance  Company,  at  the  corner  of  Sixth  and 
Locusts  streets,  where  it  now  remains. 

The  officers  of  the  insurance  company  and  the  members  of  the  Cham- 
ber of  Commerce  have  contributed  liberally  to  the  equipment  of  the 
station,  and  are  entitled  to  the  thanks  of  the  office  for  their  action. 
The  present  office  is  reported  to  be  more  convenient  and  better  equipped 
than  that  of  any  other  station.  Beports  from  twenty-nine  other  stations 
are  received  here  in  the  morning,  with  more  or  less"  regularity.  In  the 
afternoon  the  same  reports  are  received,  with  tbe  addition  of  those  from 
all  the  special  river-stations,  and  at  midnight  the  number  of  regular 
reports  is  increased  to  seventy-six,  from  which  a  map  is  prepared, 
printed  in  time  for  distribution  by  daylight  each  morning,  including 
Sunday. 

During  the  year,  fifty-three  thousand  one  hundred  and  eighty  maps, 
sixteen  thousand  six  hundred  and  eighty-six  regular,  and  six  thousand 
and  thirty-eight  river  bulletins  have  been  issued,  and  three  thousand 
and  ninety-four  press-reports  furnished  for  publication.  The  station 
was  made  one  of  the  centers  of  distribution  for  the  printed  Synopsis  and 
Probabilities  to  post-offices,  and  on  September  1,  1873,  the  issue  was 
commenced  to  four  hundred  and  fifty-five  offices,  two  copies  being  fur- 
nished to  each.  The  station  was  inspected  in  June  of  the  present  year, 
and  the  instruments,  records,  and  office  found  in  excellent  condition. 

Sergt.  E.  H.  Singleton  remains  in  charge,  although  it  is  proposed 
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to  transfer  him  to  a  larger  field  of  daty  at  an  early  date.  He  has  dis- 
played unusual  intelligence  and  ability  in  the  manner  in  which  he  has 
discharged  his  duties  and  extended  the  nsefnlness  of  the  service  at  this 
station,  and  he  is  commended  to  the  especial  attention  of  the  Chief  Sig- 
nal-Ofi&cer.  The  inspector  refers  to  him  in  the  following  strong  terms 
of  approval : 

I  have  inspected  every  important  station  in  the  country,  excepting  Cincinnati,  and 
eonsider  the  Saint  Louis  office  the  best  managed  of  any,  and  that  the  interests  of  the 
■errice  have  been  advanced  more  by  the  work  of  this  station  than  of  any  other  single 
ooew 

Four  assistants  have  been  relieved  from  daty  at  this  station  during 
the  year  for  misconduct,  two  transferred  to  other  stations,  and  one 
called  in  for  promotion,  who  subsequently  passed  the  required  exami- 
nation. Seven  assistants  are  now  on  duty,  of  whom  one  is  a  sergeant, 
1W.  O.  Bailey,)  sent  to  relieve  the  observer  of  a  portion  of  his  responsi- 
bility. AU  these  men  are  worked  to  their  full  capacity,  as  the  record 
of  work  shows,  and  all  are  favorably  mentioned  for  general  good  con- 
duct. 

Through  the  agency  of  Sergeant  Singleton,  the  police  force  of  the  city 
has  been  enlisted  in  the  meterological  service  to  the  extent  of  making 
daily  reports  on  forms  fornished  from  the  central  office,  and  which  have 
been  proved  of  valne  in  working  up  the  local  meteorology  of  the  station. 
The  chief  of  police  has  shown  a  commendable  degree  of  public  spirit  in 
ordering  this  work  done. 

Arrangements  have  been  made  also  by  the  observer  for  a  wide  distri- 
bation  of  the  reports  through  the  agency  of  the  several  railroad  lines 
leading  into  Saint  Louis,  the  nature  of  which  is  fully  explained  in  the 
following  statement  of  the  observer : 

At  the  last  session  of  the  State  Board  of  Agricnltnre,  held  in  this  city,  yonr  observer 
▼as  invited  by  that  body  to  appear  before  them  and  explain  in  what  manner  the  re- 
ports conld  be  best  utilized.  With  this  request  I  complied,  and  I  also  suggested  means 
whereby  the  farmers  of  Missouri  and  surrounding  States  could  be  put  in  possession  of 
infonnation  sent  daily  from  Washington,  which  would  be  of  great  value  to  them ;  the 
plan  being  simply  to  interest  the  railroad  management  in  the  matter^  and  to  induce 
them  to  transmit  the  daily  weather-reports  over  the  wires  gratis.  From  want  of 
proper  and  concerted  action  upon  the  part  of  the  various  agricultural  associations,  the 
isatter  was  left  in  abeyance  untU  April  last,  when  your  observer,  i^ter  consulting  with 
several  prominent  railroad  officials,  determined  to  address  a  letter  to  the  respective 
railroad  presidents,  briefly  pointing  out  the  advantages  to  be  derived  by  furnishing 
their  employ^  information  as  to  the  probable  state  of  the  weather.  This  letter  met  the* 
approbation  of  the  gentlemen  addressed,  and  its  provisions  were  imiSiediately  carried 
into  effect,  the  operators  at  all  telegraph  stations  being  instructed  to  post  a  copy  of  the 
diflpateli  sent  them  in  a  conspicuous  place  in  their  office,  and  at  large  stations,  where 
pUMcs  are  published,  duplicate  copies  were  to  be  made  on  forms  furnished  by  this 
otnee,  that  those  papers  might  avail  themselves  of  them.  In  addition  to  this  work,  the 
ba^gjage-masters  of  momiuff  trains  were  ordered  to  leave  at  each  station,  upon  arrival, 
pirevioafl  to  5  p.  m.,  one  of  tne  daily  weather-maps. 

The  Saint  Ix>ai^  Bockford  and  Eock  Island  Kailroad  was  the  first  to  put  this  plan 
in  operation ;  the  action  of  this  road  was  quickly  followed  by  the  Saint  Ix)uis,  Yanda- 
It*  and  Indianapolis,  the  Cairo  Short  Line,  the  Saint  Louis,  Kansas  City  and  Northern, 
Hm  Chicago  and  Alton,  the  Saint  Louis  and  Iron  Mountain,  and  the  Saint  Louis  and 
Southeastern ;  and  thus  the  reports  are  distributed  over  a  very  large  extent  of  country. 

The  press  of  this  station  has  shown  a  marked  degree  of  interest  in  the 
development  of  the  service,  and  have  published  fnll  reports  in  fine  shape, 
and  assisted  the  observer  in  many  ways. 

Mr.  George  H.  Plant,  chairman  of  the  meteorological  committee  of 
the  Chamber  of  Commerce,  has  also  manifested  a  lively  interest  in  the 
service. 

Biver-observations  are  made  here,  and  reported  in  the  usnal  manner, 
and  are  received  with  great  favor  by  the  parties  engaged  in  the  river- 
trade. 
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SAINT  PAUL,  MINNESOTA. 
[Offidal  Number^  39.] 

Latitude 44^58 

I  Longitude...: 93^05' 

k  Elevation  of  barometer  above  sea-level 794^3  feet. 

I  The  office  still  remains  at  the  corner  of  Third  and  Market  streets,  and 

is  favorably  located.    Eeports  from  six  northwestern  stations  are  re-      : 
ceived  here  for  transfer  to  Milwaukee  and  for  local  pablication.   The 
I  reports  from  all  the  principal  river-stations  are  also  sent  here  dnriDg 

I  the  seasons  of  high  and  low  water  in  the  Mississippi,  and  of  these  five 

[  hundred  and  twenty-nine  bulletins  have  been  issued. 

I  The  local  observations  have  been  furnished  to  the  press  regularly  and 

I  are  j^ublished,  together  with  the  latest  Probabilities  received.    The 

j  station  was  inspected  in  May  of  the  present  year  and  found  in  very  bad 

condition,  and  the  immediate  relief  of  both  observer  and  assistant  Nvaa 
I  found  necessary. 

Sergt.  C.  W.  Held  was  relieved  for  neglect  of  duty,  May  15, 1873, 

I  and  subsequently  reduced  to  the  ranks  upon  the  recommendation  of  the 

I  inspector.    He  was  succeeded  by  Sergt.  H.  E.  Cole,  who  still  remains, 

I  and  has  given  entire  satisfaction  by  the  promptness  and  regularity  with 

which  he  has  forwarded  all  reports  and  the  very  neat  manner  in  which 

they  are  made  out.    Two  assistants  have  been  relieved  in  successLon 

during  the  year,  one  of  whom  deserted  before  reaching  Fort  Whipple. 

Piivate  James  A.  Barwick,  the  present  assistant,  has  been  on  duty 
here  since  July  17, 1873,  and  been  faithful  and  attentive. 

Eegular  river  observations  are  made  and  repoi'ted  daily  in  the  usaal 
manner.  The  bench-mark  is  at  the  pier  of  the  bridge,  and  is  marked  at 
extreme  low  water  of  1864.  The  daily  report  of  river  is  the  depth  of 
water  above  that  mark.  The  depth  of  water  in  the  channel  at  extreme 
low  water  is  1  foot  11  inches.    There  is  no  reliable  high- water  mark. 

ISLAND  OF  SAINT  PAUL'S,  ALEUTIAN  ISLANDS. 

Latitude 57^02 

Longitude 17<F  00' 

Elevation  of  i>arometer  above  sea-level Unknown. 

Beports  have  been  received  from  the  observer  at  this  station  for  the 
^period  from  June  5, 1872,  to  May  31, 1873,  as  shown  in  the  special  re- 
port already  submitted.    Private  Charles  P.  Fish  remains  on  daty ,  and 
his  reports  show  that  he  has  carried  out  his  instructions  in  an  inteUi- 
gent  and  faithful  manner. 

SPRINGFIELD,  MASSACHUSETTS. 

This  is  not  a  reporting  station,  but  was  established  July  19,  1873,  for 
the  distribution  of  printed  copies  of  the  midnight  Synopsis  and  Proba- 
bilities to  such  post-offices  as  could  be  reached  daily  by  3  o'clock  p.  m. 
Private  John  G.  Murray  has  worked  the  station  alone,  and  given  full 
satisfaction.  He  began  work  on  the  28th  of  July,  and  supplies  seventy- 
one  offices  daily.  The  office  is  in  the  Eepublican  building,  aud  in  ever; 
way  a  desirable  one. 

TOLEDO,  OHIO. 

\Official  Number^  35.] 

Latitude - ••-.        41^  4(| 

Longitude ---«•         83^  t55 

Elevation  of  barometer  above  sea-level --•.•649^  fe^i 

The  office  is  located  in  the  fifth  story  of  the  chamber  of  jcommerc 
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building,  at  the  corner  of  Madison  and  Summit  streets,  in  the  business 
center  of  the  city,  within  convenient  reach  of  the  telegraph-offices  and 
the  various  public  buildings.  An  excellent  exposure  is  afforded  by  the 
roof  for  the  several  instruments  and  the  display  of  cautionary  signals. 
The  instinment-shelter  is  of  the  standard  pattern,  and  projects  from 
a  window  on  the  northeastern  side  of  the  building.  The  location  of 
this  shelter  is  not  a  good  one,  but  is  the  best  attainable  at  present. 
Reports  from  fifty-five  stations  are  received  here  and  published  in  the 
usual  manner.  During  the  year  two  thousand  and  ninety -eight  manifold 
oiaps  and  three  thousand  seven  hundred  and  six  bulletins  have  been 
issued,  and  one  hundred  and  fifty-five  reports  furnished  to  the  press.  In 
addition  to  this,  nine  hundred  and  eighty-two  manifold  copies  of  the 
Synopsis  and  Probabilities  have  been  posted  with  the  bulletins. 

The  station  has  been  twice  inspected  during  the  year — once  in  Octo- 
ber, 1872,  and  again  in  March  of  the  present  year.  It  was  found  in 
fair  condition  at  both  inspections.  Sergt.  A.  0.  Ford  was  relieved 
January  2, 1873,  and  transferred  to  the  Chicago  station,  and  was  suc- 
ceeded by  Sergeant  J.  E.  Cook,  who  still  remains  in  charge  and  has 
forwarded  all  reports  promptly  and  properly.  The  inspector  commends 
him  for  his  zeal  and  general  good  conduct.  The  record  of  work  done, 
given  above,  shows  that  he  has  displayed  a  commendable  energy  in 
getting  his  reports  before  the  public.  Two  assistants  have  been  called 
in  successively  for  promotion,  and  both  have  passed  the  required  exami- 
nation. 

Private  William  McElroy  is  the  present  assistant,  and  has  been  on 
duty  in  that  capacity  since  April  14.  The  observer  speaks  in  warm 
terms  of  his  attention  to  duty  and  capacity.  The  leading  newspapers 
publish  the  tabulated  reports  from  a  selected  number  of  stations,  the 
monthly  abstracts  of  local  weather  and  latest  probabilities  received. 
A  lively  interest  is  manifested  in  the  service  among  the  citizens,  and 
the  office  is  visited  daily  by  parties  in  search  of  meteorological  informa- 
tion. Twenty-seven  cautionary  signals  have  been  displayed  daring  the 
year,  of  which  seventeen  are  reported  as  justified  at  the  station. 

The  observer  remarks,  in  reference  to  these  displays,  as  follows : 

OeUibv  29-31, 1872. — Several  persons  made  application  for  information,  and  a  number 
of  Tetaels  detained  in  the  harbor  on  accoant  of  the  signal. 

November  13-14, 1873. — Several  vessels  remained  in  port,  and  the  masters  of  them 
made  inqoiries  at  the  office,  and  expressed  their  entire  satisfaction  at  the  result  of  the 
wanune. 

Mm$  S-9, 1873. — ^The  schooner  Minnie  Powell  left  port  on  the  morning  of  the  6th, 
Mid  sprung  a  leak  soon  after  getting  into  the  lake,  and  was  towed  back  some  distance 
and  sank.    Amount  of  damage  unknown. 

VICKSBUEGH,  MISSISSIPPI. 
[Official  Numher^  61.J 

latitude 32^  23' 

Lonsilnde 90^  54' 

Qcrationof  barometer  above  sea-level 2b0  feet. 

The  office  was  removed  October  1, 1872,  to  the  third  story  of  the 
^HiikiiDg  at  the  corner  of  Washington  and  Crawford  streets.  It  is  in 
the  business  center  of  the  city,  and  in  every  respect  well  located.  The 
instrament-ehelter  is  of  the  standard  pattern,  and  projects  from  a  win- 
dow with  a  northern  exposure.  The  only  reports  received  here  are 
those  from  the  principal  rivet-stations  in  the  afternoon.  One  thousand 
five  hondred  and  eleven  bulletins  containing  these  reports  have  been 
iamed  daring  the  year,  and  the  local  obsen^ations  are  furnished  to  the 
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press  whenever  they  will  be  pablished.  Bat  little  interest  is  felt  here 
in  the  service,  except  in  connection  with  the  river-reports,  which  are 
received  with  great  favor. 

The  station  was  inspected  in  March  of  the  present  year,  and  the  office^ 
instruments,  and  records  found  in  excellent  condition. 

^ergt.  John  Dascomb  has  been  in  charge  of  the  station  since  October 
4, 1872,  on  which  date  he  was  transferred  here  from  Da  Lath.  His  mail 
reports  are  promptly  and  properly  rendered.  Two  assistants  have  been 
called  in,  successively,  for  promotion,  and  passed  the  required  examina- 
tion, after  the  usual  instruction  at  Fort  Whipple.  One  assistant, 
Private  A.  B.  Hiltman,  was  ordered  in  for  misconduct,  June  16,  and 
succeeded  by  Private  0.  L.  Josselyn,  who  still  remains  and  has  given 
satisfaction. 

Biver  observations  are  made  regularly  and  reported  in  the  usual 
manner,  the  gauge  used  being  the  one  constructed  by  the  United  States 
Engineer  Corps,  to  which  reference  was  made  in'the  last  annual  report. 

The  midnight  reports  are  not  forwarded  until  the  telegraph-office 
opens  for  business  the  next  day,  and  as  this  is  some  time  after  the  reg- 
ular time  of  taking  the  morning  observation,  both  reports  are  delayed. 
Until  better  telegraphic  arrangements  can  be  made,  additional  reports 
cannot  be  sent  to  the  station  with  sufficient  promptness  to  make  them 
useful. 

VIRGINIA  CITY,  MONTANA. 

[Official  Number^  77.] 

Latitude 45^  00 

Longitude 112^  03 

Elevation  of  barometer  above  sea-level 5510  feet 

The  office  was  removed  on  the  1st  of  July,  1873,  but  as  the  station 
has  not  been  inspected  since  the  change  of  office,  no  detailed  account 
of  its  location  or  of  the  instruments  can  be  given. 

The  latter  are  reported  in  good  condition  by  the  observer. 

No  reports  are  received  here^  and  therefore  no  bulletins  are  issued. 

Sergt.  A.  B.  Knight  was  relieved  for  gross  neglect  of  duty  May  29, 
1873,  and  reduced  to  the  ranks.  He  was  succeeded  by  Sergt.  F.  H. 
Wash,  who  also  failed  in  hi^  duty,  and  was  relieved  September  26,  at 
which  date  Sergt.  J.  B.  Campbell  was  ordered  to  the  station.  This  sta- 
tion is  the  only  one  at  which  the  work  has  been  systematically  neglected 
by  its  observers. 

WASHINGTON,  DISTRICT  OF  COLUMBIA. 

[Officidl  Number^  i9.] 

Latitude 3&-^  53' 

Longitude 77°  01' 

Elevation  of  barometer  above  aea-level 106.  !>6  feet. 

The  office  remains  as  last  year  in  the  third  story  of  the  doable  build- 
ing occupied  by  the  Chief  Signal  Officer,  at  1719  and  1721  G  street, 
and  the  station,  instruments,  and  records  are  in  good  condition.  Sergt. 
Theodore  Smith  has  been  in  immediate  charge  during  the  year,  and  the 
ability  with  which  his  duties  have  been  performed  has  received  tangible 
recognition  from  the  honorable  Secretary  of  War  in  an  appointment  as 
second  lieutenant  in  the  United  States  Army.  Sergeant  Smith  has 
also  had  direct  charge  of  the  comparison,  correction,  and  preserva- 
tion of  all  records  and  reports  received  from  repeating-stations,  and  has 
got  them  conveniently  arrauged  for  reference  whenever  needed.     Ser- 
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geants  T.  B.  Jenniugs  and  E.  B.  Bobbins  have  had  charge  of  the  first 
and  second  night-reliefs,  respectively,  and  have  been  faithful  and  con- 
stant in  their  attention  to  duty. 

Sergt.  J.  B.  Newlin  continues  in  charge  of  the  correspondence,  and  has 
also  taken  charge  of  the  station  in  the  occasional  absence  of  Sergeant 
Smith.  He  has  been  prompt  and  regular  in  attendance,  and  performed 
all  duties  assigned  him  satisfactorily. 

Sergt.  P.  F.  Nagle  remains  in  charge  of  the  lithographic  rooms,  and 
Sergt.  H.  G.  Hirst  of  the  printing-room.  Both  men  have  been  zealous 
and  constant  in  the  performance  of  their  duties,  and  have  brought  the 
work  in  their  respective  rooms  to  a  high  state  of  perfection.  All  the 
men  now  employed  as  assistants  in  the  several  rooms  under  my  charge 
give  satisfaction,  and  very  few  instances  of  misconduct  or  of  neglect  of 
dnty  have  occurred  during  the  year. 

Beports  from  all  stations  are  received  here,  and  three  maps  are  issued 
daily,  being  one  for  each  of  the  tri-daily  reports.  One  hundred  and 
thirty-two  thousand  six  hundred  and  eighty-two  maps  and  sixteen  thou- 
sand nine  hundred  and  nineteen  bulletins  have  been  issued  during  the 
year,  and  one  thousand  one  hundred  and  fifty-five  press-reports  furnished 
for  publication.  The  issue  of  printed  copies  of  the  midnight  '^  Synopsis 
and  Probabilities"  to  one  hundred  and  forty-six  post-offices  was  com- 
menced January  4, 1873,  since  which  date  seventy-five  thousand  five 
hundred  and  twenty-three  copies  have  been  distributed.  In  addition 
to  these  publications,  nine  thousand  four  hundred  and  two  copies  of  the 
Weekly  Chronicle  and  six  thousand  seven  hundred  and  ninety-six  copies 
of  the  Monthly  Weather  Beview  have  been  printed  and  distributed. 

WILMINGTON,  NORTH  CAROLINA. 

[Official  Number,  20.] 

LaiHmIe 34°  11' 

LoDgitode 78^  10' 

£leT»tioD  of  barometer  above  sea-level 30.7  feet. 

No  change  has  been  made  in  the  location  of  the  office  since  the  date 
of  last  report.  No  reports  are  received  here  from  other  stations,  and 
the  only  bulletins  issued  are  those  of  the  local  observations,  which  are 
Amished  regularly  to  the  daily  newspapers,  and  printed  with  the  latest 
Probabilities  received. 

The  station  has  not  been  inspected  since  July,  1872,  but  the  observer 
reports  the  records  and  instruments  in  good  condition*  Sergt.  Robert 
Seyboth  was  transferred  to  the  central  office  April  10, 1873,  and  sue- 
eeeded  by  Sergt  Otto  Schutze,  who  is  now  in  charge,  and  has  rendered 
sdl  reports  promptly  and  in  excellent  form. 

Two  assistants  have  been  relieved  during  the  year  for  misconduct,  and 
one  called  in  for  promotion,  who  passed  the  usual  examination.  The 
present  assistant  is  J.  C.  Senger,  who  has  been  on  duty  since  August 
12, 1873,  and  given  satisfaction. 

Twenty  cautionary  signals  have  been  displayed  here  daring  the  year, 
of  which  thirteen  are  reported  as  fully,  and  four  as  partly,  justified  at 
the  station.  The  observer  makes  the  following  remarks  in  reference  to 
these  displays : 

Oet^btr  23-25, 1872. — ^The  ^le  having  been  siffnaled  sixteen  hoars  in  advance,  the 
^itiwiDg  in  port  were  prepared  for  it,  consequently  no  damage  was  done. 
icvemher  29-30,  1872.— No  damage  or  injury  reported. 
February  27-28, 1873.— No  injury  to  vessels  reported. 
Mmrk  2-4, 1873, — ^No  vessels  left  port  during  the  display,  although  several  intended 
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to  do  80  oil  Sanday  and  Monday.    An  nnnsnally  severe  storm  is  reported  to  have  pie- 
vailed  on  Sanday  afternoon  on  the  North  Carolina  coast. 

March  19-21, 1873.— No  vessel  left  port  daring  the  display  of  signal,  and  no  damage 
is  reported.  • 

Marck  23-27, 1873.— No  damage  done  to  the  shipping  in  port,  and  no  vessel  left  the 
harbor  daring  the  display  of  the  signal. 

March  28-^,  1873.— Three  large  foreign  vessels  were  abont  to  sail  on  Friday  night, 
bat  remained  in  port  on  acconntof  the  cantionary  signal.    No  damage  done  in  port. 

Ajgril  9-10,  1873. — A  Norwegian  brig  and  the  schooner  John  went  to  sea  before  the 
signal  was  hoisted ;  both  vessels,  becoming  anmanagable  before  they  were  oat  of  the 
channel,  collided  heavily  and  were  badly  damaged. 

September  19-20, 1873.— The  signal  was  heedeid  by  mariners,  merchants^  and  the  pub- 
lic. One  of  the  most  violent  storms  known  for  a  number  of  years  prevailed  here  trom, 
1.30  a.  m.  to  5  a.  m.  of  the  20th,  the  wind  attaining  a  velocity  of  forty-eight  miles  per 
hoar.  Trees  were  torn  up  by  the  roots,  chimneys  and  fences  blown  down,  and  large 
trees  that  heretofore  had  battled  saccessfally  with  rnde  Boreas  were  compelled  to  bovr 
in  obedience  to  his  mighty  power.  North  of  the  city  the  storm  was  even  more  severe, 
destroying  bams  and  out-nonses,  killing  and  crippling  numbers  of  cattle,  the  rain 
coming  down  in  torrents  all  the  while. 

WOOD'S  HOLE,  MASSACHUSETTS. 

[Official  Number,  60.] 

Latitude 41^  Xi' 

Longitude 70°  40' 

Elevation  of  barometer  above  sea-level 25  feet. 

This  station  was  opened  December  4, 1872,  by  Sergt.  J.  K.  P.  Pardam, 
who  remains  in  charge.  All  the  regular  observations  are  made  daily,  bat 
none  are  forwarded  by  telegraph,  except  when  the  instrumental  indica- 
tions are  unusually  threatening. 

The  principal  object  of  tiie  station  is  the  display  of  cautionary  signals, 
of  which  sixteen  have  been  ordered  during  the  year,  and  eleven  of  these 
reported  as  justified  at  the  station. 

The  observer  remarks,  in  reference  to  the  verification  of  these  signals. 
as  follows : 

March  8, 1873. — ^No  damage,  as  far  as  heard  from.  At  11.26  p.  m.,  the  wind  bad  a 
velocity  of  thirty-five  miles  per  hour. 

March  11-12,  1873.— The  signal  caused  some  vessels  to  stay  in  harbor-— one  capU^n 
said  he  would  have  lost  his  vessel  had  he  made  sail. 

March  20-23, 1873. — The  signal  prevented  several  vessels  from  leaving  XK>rt,  mnd  thns 
1  the  gale.    The  captam  of  the  steamer  Island  Home  won't  leave  port  wbUe 


theyescap 

the  signal  is  hoisted.    No  damage  reported. 

March  24-28, 1873. — Several  vessels  anchored  in  the  harbor,  and  escaped  the  gale. 

April  16-18,  1873. — One  vessel  wrecked  on  Broad  Shoal,  four  and  a  naif  miles  from 
Kobsque  light-house ;  all  the  crew  saved. 

May  2-5, 1873. — ^The  Island  Home  did  not  leave  port,  and  escaped  the  rale. 

May  8-9, 1873.— No  damage  reported.  Several  vessels  anchored  in  the  harbor  dnring 
the  gale. 

August  13-15, 1873. — No  damage  at  this  place.  The  steamer  New  Bedford  took  warn- 
ing, and  did  not  run  her  trips ;  also  the  steamer  Island  Home. 

The  office  is  on  Water  street,  and  well  located,  in  a  meteorolo^cal 
point  of  view.  The  instmment  shelter,  which  is  of  the  standard  pattern, 
projects  in  the  usual  manner  from  a  window  facing  the  north. 

The  anemometer,  wind- vane,  and  rain-gauge  are  placed  on  a  platform 
built  on  the  roof  of  a  shed  connected  with  the  house  in  which  the  office 
is  located;  and  are  well  exposed. 

The  fishermen  of  the  place  are  of  the  opinion  that  it  is  one  of  the  most 
important  points  on  the  coast  for  the  display  of  signals,  as  it  is  not  un 
usual  for  from  200  to  300  vessels  to  seek  shelter  in  the  harbor  in  cas^ 
of  storms.     • 

The  station  was  inspected  in  January  of  the  present  year,  and  foun< 
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in  a  £ur  condition ;  bat  all  errors  were  corrected  ander  the  supervision 
of  the  inspector. 

The  observer  has  forwarded  all  his  mail  reports  promptly  and  in  a  sat- 
isfactory shape. 

WYTHEVILLB,  VIRGINIA. 

A  [  Ojgkiai  Number^  91.] 

Latitude 36°  58' 

Longitude 81°  05' 

EleTation  of  barometer  aboye  sea-level 2294.8  feet. 

This  station  was  occupied  January  16, 1873,  by  Sergt.  F.  Z.  Gosewisch, 
who  still  remains  in  charge  and  has  given  entire  satisfaction  by  the 
prompt  and  neat  manner  with  which  all  reports  have  been  forwarded. 

The  office  is  well  located  over  the  store  of  Messrs.  Crush  &  Snow^ 
and  the  roof  exposure  of  the  instruments  is  good.  The  station  has  not 
heen  inspected,  and  the  details  of  the  position  of  the  several  instru- 
ments is  unknown.  Their  condition  is  reported  as  good  by  the  observer. 
Xo  reports  are  received  here  and  none  sent  by  telegraph,  the  station 
being  one  of  observation  alone.  The  local  observations  are  regularly 
famished  to  the  press. 

YANKTON,  DAKOTA. 

[Official  liumher^  95.] 

Latitode 42^50' 

LoDiritode 96^44' 

EleratioD  of  barometer  above  sea-level 1296  feet. 

An  observer  was  ordered  to  this  station  March  11, 1873,  and  he  began 
sending  regular  telegraphic  reports  April  1, 1873.  The  office  was  at  first 
loeated  some  distance  from  the  town  in  a  building  belonging  to  Mr. 
Clevenger,  and  fitted  up  for  the  purpose  by  that  gentleman,  but  as  the 
wire  by  which  it  was  connected  with  the  main  telegraph-office  did  not 
work  satis&ctorily,  the  observer  moved,  July  3,  to  a  room  on  the  third 
floor  of  the  St.  Charles  Hotel,  at  the  corner  of  Capitol  and  Third  streets, 
where  it  is  eligibly  located  and  convenient  of  access  to  the  principal 
poUic  buildings  and  to  the  river.  The  roof  exposure  of  the  inetru- 
meots  is  excellent.  The  instrument-shelter  projects  in  the  usual  manner 
from  one  of  the  office  windows,  facing  west,  as  a  northern  front  could 
not  be  obtained. 

No  reports  are  received  here,  and  consequently  no  bulletins  issued, 
except  those  of  the  local  observations,  which,  with  the  monthly  abstracts, 
are  regularly  furnished  the  Weekly  Press,  and  published  in  good  form. 
The  station  was  inspected  in  July  of  the  present  year,  and  found  in 
good  condition.    Several  irregularities  in  the  manner  of  keeping  the 
reocM^  were  discovered,  and  corrected  under  the  supervision  of  the  in- 
spector.   Sergt.  N.  Phelps  has  been  in  charge  of  the  station  since  its 
establishment,  with  the  exception  of  one  month,  when  he  was  absent 
with  permission,  and  his  place  filled  by  Sergt.  George  Onslow.    All  mail 
rqtorts  have  been  forwarded  promptly  and  in  proper  form.    Kiver  obser- 
TatioDs  are  made  and  reported  in  the  usual  manner  each  afternoon. 
Hie  gaage  ased  is  one  constructed  by  the  observer,  and  although 
looghly  made,  is  accurately  graduated. '  The  bed  of  river  is  the  zero 
point  of  the  gauge,  and  the  actual  depth  of  water  in  the  channel  is 
therefore  report^. 
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In  refereuce  to  the  interest  taken  in  the  service  the  inspecting  officer 
remarks  as  follows  : 

I  learn  from  most  reliable  Bonrces,  Governor  Burbank,  Colonel  Foster,  A.  Q.  M.,  and 
other  gentlemen,  that  a  misapprehension  existed  among  the  citizens  and  others  as  to 
the  scope  of  the  obseryer's  duties  at  this  point.  They  supposed  that  he  was  to  foretell 
storms,  and  when  the  exceedingly  severe  storm  of  April  13  came  apon  them  without 
warning,  driving  from  their  camp  into  private  houses  the  men  of  the  Seventh  Cavalry, 
there  was  a  great  feeling  of  bitterness  toward  the  observer  by  the  enlisted  men  of  that 
organization,  and  they  threatened  violence  to  him  within  hearingi^  citizens.  The 
observer  was  then  located  in  the  suburbs,  and  did  not  visit  town,  aire  so  had  no  per- 
sonal threats.  The  misunderstanding  as  to  his  duties  has  been  removed,  yet  the  citi- 
zens retain  their  interest  in  the  service. 

SPECIAL  EIVER-STATIONS. 

Since  the  date  of  the  last  annual  report  nineteen  stations  have  been 
selected  on  the  principal  western  rivers  and  their  tributaries,  at  which 
regular  river  observations  are  made  and  reported  to  this  office  by  tele- 
graph.   These  stations  are  independent  of  those  occupied  by  enlisted 
men  of  the  signal-service,  and  the  observations  are  limited  to  the  rise 
and  fall  of  the  rivers  in  which  they  are  located,  the  state  of  the  weather, 
and  the  direction  of  wind  at  the  time  of  report.    Each  station  is  in 
charge  of  some  well-known  citizen,  who  takes  sufficient  interest  in  the 
service  to  make  the  observations  regularly  and  correctly,  and  the  gen- 
eral result  of  the  past  year's  experience  has  been  satisfactory  in  demon- 
strating both  the  practicability  and  the  usefulness  of  the  work.    The  re- 
ports are  sent  over  all  the  river  circuits,  and  dropped  at  each  of  tihe  regular 
stations  on  the  principal  rivers.    The  following  table  shows  the  name^ 
of  the  several  stations,  the  rivers  upon  which  they  are  located,  the 
name  of  the  observer,  and  the  date  at  which  each  began  reporting : 


stations. 


Bivers. 


Kames. 


Commenced 
reportiag. 


Freeport,  Pa 

Hermann,  Mo 

JefferaoB  City,  Mo 

Oil  City,  Pa 

Brownsville,  Pa , 

Evansyille,  Ind , 

Conflaence,  Pa 

New  Geneva,  Pa 

Lexington,  Mo 

Kansas  City,  Mo 

Brunswick,  Mo 

Little  Kock,  Ark 

Plattsmouth,  Kebr 

Marietta,  OMo 

Saint  Joseph,  Missouri. , 

Warsaw,  III 

Paduoafa.Ky 

Booneville,  Mo , 

Le  Claire,  Iowa , 


Alleghany 

Missouri 

do 

Alleghany 

Monomgahela  .. 

Ohio 

Youghiogheny . 
Monongahela . . 

Missouri 

do 

do 

Arkansas 

Missouri 

Ohio 

Missouri 

Mississippi 

Ohio 

Missouri 

ippi.... 


David  Alter 

Edward  Kehr 

Louis  C.  Lohroan . 
J.  D.  Thompson  ... 
J.Allen  Hubbs... 

A.C.  Pushee 

M.Tannehill 

H.  T.  Davenport. . 

Z.S.Mitohefi 

H.  A.  M.  Vaughan 
G.D.Kennedy  ... 

C.  H.Conradt 

A.L.Child,M.D. 

J.  H.  Best 

A.  L.  Kerr 

D.  H.  Cox 

Capt  C.  Baohman  . 

W.H.  Young , 

J.P.Disney 


April 

April 

M*y 

April 

J'nne 

A.pril 

April 

April 

April 

April 

May 

April 

April 

April 

May 

May 

May 

April 

June 


17.1873 

ao.ien 

6,1«3 
S1,19T3 
23.1373 
«.ie73 
«»lfa 
ai.ld73 

1,1973 
Sl,ie73 

9ft,  isn 

19.  ISn 

8.1873 

7,1873 

1.1873 

98,1973 

9.ier:3 


From  Jnly  1  to  the  present  date,  only  one  report  per  week  from  each 
station  has  been  received  by  telegraph;  bat  the  observations  have  been 
kept  up  regolarly  at  all  of  them,  and  reported  weekly  by  mail  on  the 
established  form  adopted  by  the  office.    The  regular  daily  telegrapYiic 
reports  will  be  resumed  October  1  and  continue  until  the  close  of  navi- 
gation renders  them  unnecessary.     The  instructions  issued  to  these 
special  stations,  with  the  cipher  in  which  the  reports  are  transmitted, 
and  the  location  of  the  '<  bench-marks  "  at  all  the  river-stations,  both 
regular  and  special,  have  been  previously  submitted  to  you  and  ap- 
proved.   Other  instructions  will  be  issued  from  time  to  time,  as  occasion 
requires. 


Digitized  by 


Google 


CHIEF   SIGNAL-OFFICEK.  297 

WEST  INDIA  ISLANDS. 
HAVANA,  CUBA. 

[Official  Number^  100.] 

Latitude 2iP    9'  24" 

Longitade v 82°  22' 

Elevfttion  of  barometer  above  sea-level ,..    21.66  feet. 

Observations  were  commenced  at  tMs  station  June  22,  by  Mr.  Charles 
Hasselbrink,  and  forwarded  weekly  by  mail  on  the  regular  form  until 
August  6, 1873,  when  the  transmission  of  the  morning  and  afternoon 
reporte  by  tele^aph  began,  and  has  been  continued  with  as  much  reg- 
ularity as  the  telegraphic  facilities  would  permit.  The  midnight  reports 
cannot  be  sent  under  the  present  arrangements,  as  the  telegraph-ofQce 
closes  in  the  afternoon. 

The  observation  office  is  at  No.  63  Neptune  street,  and  is  believed  to 
be  well  located. 

KINGSTON,  JAMAICA. 

[Ojgloml  Number^  4. J 

Latitude 17°  58' 

Longitude 76°  47'  30" 

Elevation  of  barometer  above  sea-level unknown. 

Observations  are  taken  by  Mr.  James  Gall,  who  began  reporting  by 
telegraph  September  18, 1873,  and  has  sent  two  reports  daily  since  that 
dat^  with  as  much  regularity  as  the  telegraphic  facilities  will  permit. 

The  midnight  report  cannot  be  sent  from  this  station  at  present,  as 
the  telegraph-office  closes  in  the  afternoon. 

The  office  is  at  "  Myrtle  Bank,''  and  Mr.  Gall  has  taken  all  necessary 
steps  to  make  his  station  useful  and  his  reports  accurate. 

SANTIAGO  DB  CUBA. 

[OffixAal  Number^  3.] 

lAtiiade 20^  00' 

Longitade 76°  00' 

Elevation  of  bivometer  above  sea-level unknown. 

The  first  report  from  this  station  was  received  September  29, 1873, 
and  was  not  a  full  one,  as  the  authorities  would  not  permit  the  use  of 
cipher.  As  their  action  api>ear8  to  be  based  upon  a  misunderstanding 
of  the  purpose  for  which  the  cipher  is  used,  application  has  been  made 
to  have  the  restriction  removed,  and  the  agent  reports  that  it  will  prob- 
ably prove  suocessful.  Until  this  is  done  reports  will  not  have  the  same 
value  as  those  from  other  stations,  as  they  are  limited  to  the  usual  ten 
words. 

CANADIAN  STATIONS. 

Begular  telegraphic  reports  are  now  received  from  eleven  stations  in 
the  I>oin]nion  of  Canada  and  other  British  provinces.  Their  names  and 
positilon  are  given  below  : 
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TORONTO,  ONTARIO. 

[Offioidl  Number^  58.] 

Latitude 43°  3^  24'' 

Longitude 79°  21' 

Elevation  of  barometer  above  sea-level 342  feet. 

Beports  have  been  received  regularly  during  the  whole  year  via 
Buffalo. 

MONTRISALy   QUEBEC. 

[Official  Number^  56.] 

Latitude 45^  30' 

Longitude 73°  25' 

Elevation  of  barometer  above  sea-level 

Observations  are  made  and  reported  regularly  by  Professor  Charles 
Smallwood,  director  of  the  Montreal  Observatory,  one  of  the  oldest  and 
most  experienced  observers  in  the  Dominion. 

QUEBEC,   QUEBEC. 

[Offi^iial  Number^  57.] 

Latitude 46^  29^  12" 

Longitude 71°  13'  45" 

Elevation  of  barometer  above  sea-level 336  feet. 

Beports  have  been  received  regularly  via  Buffalo. 

KINGSTON,    ONTARIO* 

[Official  Number  J  80.] 

Latitude 44^  12 

Longitude 75*^  41' 

Elevation  of  barometer  above  sea-level 326.7  feet. 


Beports  have  been  received  regularly  via  Buffalo. 

PORT  STANLEY,  ONTARIO. 

[Offimal  Number  J  78.] 

Latitude 42^  40' 

Longitude 8F  13' 

Elevation  of  barometer  above  sea-level 584  feet. 

Beports  have  been  regularly  received  via  Buffalo. 

PORT  DOVER,  ONTARIO. 

[Official  Number^  79.] 

Latitude • 42^  47' 

Longitude 80^^  13' 

Elevation  of  barometer  above  sea-level 619  feet. 


Beports  have  been  received  regularly  via  Buffalo. 


SAUGEEN,  ONTARIO. 


[Offi4nal  Number  J  81.J 

Latitude 4^  40* 

Longitude 81^  16' 

Elevation  of  barometer  above  sea-level 597  feet. 

Beports  have  been  received  regularly  via  Buffalo. 
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FORT  GARRY,  MANITOBA. 

[Official  Number,  88.] 

Latitude 49°  52' 

Longitade 9(5°  58' 

Elevation  of  barometer  above  sea-level 654  feet. 

Beports  began  January  1, 1873,  and  have  been  regularly  received  via 
Saint  Paal,  MinD. 

HALIFAX,  NOVA  SCOTIA. 

[Official  Number  J  89.] 

Latitude 44°  39'  42" 

Longitude 63^  35'  30" 

Elevation  of  barometer  above  sea-level 

Began    reporting    regularly    December  9,  1872,  and    received  via 
Buffalo. 

CHATHAltf,  NEW  BRUNSWICK. 

[Offi<nal  Number,  2.] 

Lalitnde 47°  01' 

Ijongitnde 65^  30' 

OetatioD  of  barometer  above  sea-level 

Began  reporting  September  23, 1873,  and  received  via  Buffalo. 

CAPE  ROZIER,  QUEBEC. 

[Official  Number  J  1.] 

Latitude 48°  56' 

Longitude 64°  21' 

Elevation  of  barometer  above  sea-level 

Began  reporting  September  27, 1873,  and  received  via  Buffalo. 

The  reports  from  all  these  stations,  except  Fort  Garry,  are  col- 
lected at  Toronto  by  Prof.  G.  T.  Kingston,  the  chief  of  the  Dominion 
meteorological  bureau,  and  forwarded  by  him  in  a  consolidated  form. 
The  same  cipher  is  used  as  for  those  made  at  the  regular  stations  in  the 
United  States,  and  weekly  transcripts  of  the  observations  are  forwarded 
regularly  by  mail  on  forms  prepared  by  Professor  Kingston.  The  num- 
bers given  the  several  stations  are  for  the  convenience  of  our  own  ob- 
Bervers  in  reporting  them  on  Form  19. 

RECAPITULATION. 

Knmber  of  serseants  on  station  at  this  date 88 

Kamber  of  assistants' on  station  atthisdato 93 

Homber  of  deaths  daring  the  year 5 

Namber  of  doMrtiona  during  the  year 5 

Of  the  deaths,  three  were  accidental  and  two  from  yellow  fever. 

Total  nnmber  of  maps  issued  durinj;  year 320,770 

Total  nnmber  of  regnlar  bulletins  issued  during  year J43, 097 

Total  nnmberofriver-buUetins  issued  daring  year 23,210 

Total  nomber  of  preas-reports  issued  during  year 23,224 

Total  oomber  of  post-office  buUetins  issued  during  year 895, 014 

Paper  13  is  a  table  of  condensed  meteorological  statistics  reported  from 
these  stations.  The  report  from  the  observer  on  the  island  of  Saint 
Paul,  in  the  Aleutian  group,  presents  some  points  of  peculiar  interest^ 
and  is  given  separately  in  Paper  14. 
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There  are  seventy-eight  stations  now  established  in  the  United  States 
and  in  regular  operation,  being  an  increase  of  thirteen  daring  the  year. 
The  plan  on  which  these  have  been  designated  was  minutely  described 
in  the  la«t  annual  report. 

For  the  exact  study  of  the  phenomena  of  the  upper  portions  of  the 
atmosphere,  and  to  determine  more  accurately  the  proper  reductions  to 
be  made  for  great  elevations,  temporary  stations  have  been  established 
at  favorable  points.  In  addition  to  the  regular  station  on  the  summit 
of  Mount  Washington,  New  Hampshire,  three  others,  one  at  the  base, 
and  two  dividing  the  interval  between  the  base  and  the  summit,  were  in 
operation  between  June  1  and  July  31,  (Paper  15.)  The  summit  of  Mount 
Mitchell,  North  Carolina,  was  occupied  as  a  station  daring  the  months  of 
June,  July,  and  August,  and  the  base  of  that  mountain  was  also  occu- 
pied during  August,  (Paper  16.)  For  similar  reasons  the  difficult  task 
of  establishing  a  permanent  telegraphic  station  on  the  summit  of  Pike's 
Peak,  Colorado,  at  an  elevation  of  14,216  feet,  has  been  accomplished,  and 
the  station  is  now  in  operation.  A  telegraphic  line  seventeen  miles  in 
length  has  been  built  to  connect  the  summit  with  Colorado  Springs,  and 
a  road  has  been  made  by  which  it  is  easily  accessible.  A  substantial 
building  has  been  erected  on  the  crest  of  the  peak.  By  the  care  of  the 
honorable  the  Secretary  of  War  proper  steps  have  been  taken  to  declare 
a  portion  of  the  mountain  to  be  a  Government  reservation. 

Material  aid  has  been  contributed  to  the  establishment  of  this  station 
by  citizens  of  Colorado  Springs,  and  by  the  officers  of  the  Denver  and 
Eio  Grande  Eailroad  Company.  Mr.  Matt.  France,  of  Colorado  Springs, 
and  Mr.  B.  F.  Woodward,  of  Denver,  are  entitled  to  special  thanks  for 
their  exertions.  It  is  in  contemplation  to  take  observations  from  the 
base  of  the  mountain,  as  well  as  the  summit,  during  a  period  sufficient 
for  useful  comparisons.  The  discussion  of  these  observations  will  be 
entered  upon  as  soon  as  is  practicable. 

The  system  of  thorough  inspection  of  each  station  by  officers  specially 
instructed  for  the  purpose,  alluded  to  in  the  last  annual  report,  has  been 
continued,  experience  showing  it  to  be  indispensable.  First  Lieut. 
Charles  S.  Smith,  Fourth  United  States  Artillery,  acting  signal-officer, 
continued  on  that  duty  from  October  last  until  April  5,  subsequently 
being  relieved  from  detail  with  this  office.  First  Lieut.  A.  W.  Greely, 
Fifth  United  States  Cavalry,  acting  signal-officer,  has  been  daring  the 
whole  year  engaged  in  inspection  duty,  to  the  manifest  benefit  of  the 
service.  Paper  17  shows  the  dates  at  which  sixty-four  separate  sta- 
tions have  been  inspected  and  by  whom. 

The  reports  now  received  by  comity  of  exchange  with  the  Dominion  of 
Canada  are  from  eleven  ^stations,  four  having  been  added  during  the 
year.  Betum  reports  are  telegraphed  to  Prof.  G.  T.  Kingston,  of  To- 
ronto, chief  of  the  meteorological  bureau  of  the  Dominion,  at  his  re- 
quest. Separate  reports  have  also  been  received  from  Prof.  Charles 
Smallwood,  director  of  the  Montreal  Observatory.  Warnings  are  given 
to  the  meteorological  bureau  of  the  Dominion  whenever  the  conditions 
known  at  this  office  are  such  as  to  indicate  unusually  dangerous  weather 
on  the  lower  lakes  or  eastern  provincial  coasts,  in  a  manner  and  by  a 
special  arrangement  of  cipher  agreed  upon.  The  immediate  value  of 
this  international  system  to  both  countries  is  now  frequently  shown, 
while  its  future  good  results,  political  and  practical,  will  increase  by 
time,  and  with  the  more  thorough  interchange  which  will  follow  the  ex- 
tension of  both  services. 

After  much  delay  arrangements  have  been  completed  by  which  tel- 
egraphic reports,  regarded  as  essential  for  meteoric  indications,  are 
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obtained  from  the  West  India  Islands.  The  regalar  telegraphic  re- 
ports from  Havana,  Cuba,  began  on  Angnst  6,  from  Kingston,  Ja- 
maica, on  September  18,  and  from  Santiago  de  Gnba,  on  September 
29.  Three  other  XK>int8  in  the  islands  of  Porto  Bico,  Guadelonpe,  and 
Barbados  will  be  equipped  as  soon  as  observers  can  be  designated. 
The  arrangements  are,  in  brief,  that  the  observers  at  the  stations 
are  residents  of  the  locality,  specially  recommended  for  their  fitness,  and 
the  instruments  are  furnished  by  this  office,  which  also  pays  for  tele- 
graphing the  reports.  The  West  India  and  Panama  Telegraph  Company 
transmits  reports  at  one-third  its  regular  rates,  and  is  to  be  commended 
for  its  liberality.  There  is  no  international  arrangement  with  the  au- 
thorities of  any  of  these  islands,  which  fact  is  greatly  to  be  regretted, 
nor  is  there  at  present  any  return  of  telegraphic  reports  provided  for  or 
officially  requested.  Mr.  Adolf  Strauss,  of  Havana,  has  rendered  much 
assistance  in  procuring  these  reports. 

The  system  of  telegraphing  the  rise  and  fall  of  water  in  the  principal 
rivers,  commenced  during  the  year  1872,  has  been  extended.  In  addi- 
tion to  the  regular  stations,  twenty  in  number,  upon  the  Mississippi 
Bixer  and  its  confluents,  which  furnish  the  river-report  in  addition  to 
that  of  the  meteoric  changes,  nineteen  other  stations  have  been  selected 
on  the  principal  western  rivers  and  their  tributaries,  from  which  special 
river-reports  arexeceived  by  telegraph. 

These  stations  are  independent  of  those  occupied  by  enlisted  men  of 
the  signal-service,  and  the  observations  are  limited  to  the  rise  and  fall 
of  the  rivers,  the  state  of  weather,  and  the  direction  of  wind  at  the  time 
of  report.  Each  station  is  in  charge  of  some  well-known  citizen,  who  is 
compensated  for  making  the  observations  regularly  and  correctly.  The 
general  result  of  the  past  yeai^s  experience  has  been  satisfactory,  in 
demonstrating  both  the  practicability  and  usefulness  of  the  work. 
These  reports  are  bulletined  at  each  of  the  regular  stations  on  the  prin- 
cipal rivers. 

The  observations  are  required  to  be  taken  daily  and  forwarded  by 
telegraph  at  certain  seasons  of  the  year  when  danger  from  freshets  may 
be  anticipated.    At  other  seasons  the  observations  are  taken  daily  and 
reported  weekly  by  mail,  on  forms  fhrnished  by  this  office.    In  the  pres- 
ent year  daily  telegraphic  reports  have  been  had  from  each  station  from 
the  date  of  its  establishment  to  July  1st.    They  will  be  resumed  October 
Ist,  and  continued  until  the  close  of  navigation  renders  them  unneces- 
sary.   Paper  18  contains  the  instructions  issued  to  these  special  sta- 
tions, with  the  cipher  in  which  the  reports  are  transmitted,  and  Paper 
19  the  location  of  the  ^^  bench-marks  ^  at  all  the  river-stations,  both  reg- 
ular and  special.    The  advantage  already  gained  to  the  river  commerce 
through  their  publication  has  been  gratefully  acknowledged.    It  is  now 
attempted  by  this  office  to  analyze  these  reports  as  received,  in  connec- 
tion with  the  reports  of  other  phenomena,  and  to  prepare  for  publica- 
tion a  synopsis  of  the  rise  and  fall  of  water,  stating  the  present  condi* 
tion  of  the  rivers  reported  upon  and  that  probably  to  follow.    A  con- 
tinned  study  of  this  subject  will,  it  is  hoped,  allow  of  prognostics  to 
protect  river  commerce,  and  the  districts  whose  safety  depends  upon 
levees,  from  the  disasters  occasioned  by  freshets,  as  well  as  to  give 
warnings  useful  for  the  navigation  which  is  affected  by  the  stage  of 
water.    The  charts  prepared  by  Lieut.  Henry  Jackson,  acting  signal- 
officer  and  assistant,  attached  to  Paper  18,  illustrate  graphically  the 
fluctuations  during  the  year  in  the  following  rivers,  viz,  the  Mississippi, 
Misaonri,  Ohio,  Bed,  and  Cumberland. 

The  whole  number  of  stations  of  observations  from  which  this  office 
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now  receives  its  stated  reports  is  ninety-two,  of  which  seventy-eight  are 
the  regcdar  stations  in  the  United  States,  eleven  belong  to  the  Canadian 
system,  tod  three  to  that  commenced  for  the  West  Indies. 

Applications  have  been  received  for  the  establishment  of  one  handred 
and  forty-nine  stations,  which,  with  the  present  appropriations,  cannot 
be  supplied.    Paper  25  exhibits  a  list  of  these  stations. 

The  number  of  observer-sergeants  on  duty  at  this  date  is  eighty-eight 
The  assistants  to  observers  at  stations  number  ninety-three. 

Justice  to  the  two  civilian  clerks  provided  by  law  for  this  office  re- 
quires the  renewal  of  the  recommendation  contained  in  the  last  annual 
report,  that  they  should  receive  a  more  adequate  compensation, 
which  would  be  accomplished  by  an  amendment  of  section  19  of  the  act 
of  Congress  approved  March  3, 1863,  changing  the  words  '^  class  two"  to 
'*  class  four."  The  services  of  these  clerks  are  valuable.  Their  labori- 
ous duties  can  to  some  extent  be  estimated  by  reference  to  the  appro- 
priate heads  in  Paper  8.  On  examination  of  the  classification  of  clerks 
in  the  several  bureaus  of  the  War  Department,  it  is  ascertained  that  no 
duties  similar  in  character  and  equal  in  amount  to  those  performed  by 
the  two  clerks  of  the  signal-service,  are  paid  for  at  so  small  a  rate  as 
that  provided  for  them  ten  years  ago,  when  the  work  of  the  office  was 
comparatively  small. 

The  comparison  and  testing  of  meteoric  instruments  for  the  purpose 
of  establishing  standards  has  been  continued,  as  also  the  study  and  ex- 
periment to  provide  improved  apparatus  for  the  equipment  of  stations. 
An  electrical  self-recording  river-gauge,  devised  by  Second  Lieut  D.  J. 
Gibbon,  acting  signal-officer,  especially  for  use  at  river-stations,  is  still 
being  tested,  as  is  also  one  more  recently  devised  by  First  Lieut.  H.  H. 
C.  Dunwoody,  acting  signal-officer  and  assistant  The  electrical  self- 
recording  attachment  to  the  anemometer,  devised  by  Lieutenant  Gib- 
bon, heretofore  adopted  by  this  office,  has  been  improved  by  him, 
through  the  addition  of  electrical  machinery  connecting  it  with  the 
wind-vane,  by  which  the  direction,  as  well  as  the  velocity,  of  the  wind 
is  continuously  given.  A  description  of  this  instrument  is  given  in 
Paper  7.  Lieutenant  Gibbon  has  also  devised  a  self-recording  barome- 
ter, the  fluctuations  of  which  are  recorded  continuously  by  means  of 
electa^icity.  This  instrument  has  advantages  in  simplicity  and  cheap- 
ness. 

The  instrument-room  at  this  office  has  been  under  the  general  charge 
of  First  Lieut  H.  H.  C.  Dunwoody,  acting  signal-officer  and  assistant 
Paper  20  gives  a  detailed  report  of  the  instruments  compared  and  cor- 
rected for  station- work,  and  tested  for  other  purposes  during  the  year. 

The  telegraphic  service  connected  with  the  office  has  been,  since  Jan- 
uary 1st  last,  under  the  special  charge  of  Mr.  James  A.  Swift,  electrician, 
whose  duties  have  been  well  performed.  Seven  hundred  and  sixty- 
eight  thousand  and  sixty-six  cipher  words  of  weather-reports  have  been 
received  by  telegraph  at,  and  three  hundred  and  nineteen  thousand 
nine  hundred  and  ninety-two  sent  from,  this  office  during  the  year. 
Three  thousand  seven  hundred  and  twenty-ond  telegraphic  messages, 
other  than  weather-reports,  but  connected  with  that  work,  have  also 
been  received,  and  three  thousand  four  hundred  and  eighty-six  sent. 
Eighty-three  thousand  one  hundred  and  thirteen  mailed  reports  have 
been  examined  and  compared  with  telegraphic  copies,  and  filed  for 
future  reference.  The  auditing  of  the  bills  of  telegraph  companies  is 
also  under  the  supervision  of  the  electrician. 

In  the  regular  discharge  of  the  duties  of  the  office  three  telegraphic 
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reports  i.re  received  daily,  each  repc^  averaging  eight  hundred  and 
sixteen  cipher  words.  The  average  time  of  traDsmiacdon  from  the  mo- 
ment the  instnimenta  are  read  at  the  several  stations  nntil  the  reports 
of  thoee  observations  are  received  at  this  office,  has  been  eighty-five 
minntes. 

The  office  has  still  to  regret  that  its  telegraphic  facilities  are  not  as 
complete  as  the  best  discharge  of  the  duties  in  its  care  would  require. 
The  hope  \»  entertained  that  this  source  of  difficulty  will  be  removed. 

The  preparation  of  the  deductions,  known  as  the  Synopses  and  Proba- 
bilities, from  the  meteoric  data  recorded  at  this  office,  and  the  editing  of 
the  regular  publications,  the  '•Weekly  Weather  Chronicle,"  "Monthly 
Weather  Beview,"  "  Synopses,  Probabilities,  and  Facts,"  have  been  dur« 
iDgthe  year  in  immediate  charge  of  Prof.  Cleveland  Abbe,  assistant; 
First  Lieut.  Bobert  Craig,  acting  signal-officer  and  assistant;  Prof. 
Thompson  B.  Maury,  assistant;  aud  First  Lieut  H.  H.  C.  Dun  woody, 
Sicting  sigual-officer  and  assistant.  The  duties  have  been  performed  by 
them  in  rotatiou,  each  having  care  of  the  preparation  of  the  deductions 
for  the  period  of  one  month,  and  for  the  succeeding  month  supervising 
the  publications  above  mentioned.  T^e  services  of  these  officers  upon 
these  and  other  special  details  assigned  them  have  been  marked  by 
fidelity. 

A  legnlar  course  of  study  and  practice  is  pursued  by  officers  at  this 
office  in  preparation  for  these  duties.  As  a  portion  of  this  course  the 
following  writings  are  required  to  be  carefully  read  in  the  order  named, 
viz:  Loomis's  Treatise  on  Meteorology  5  Practical  use  of  Meteorological 
lieportB and  Weather-Maps;  Instructions  to  Observer-Sergeants;  Smith- 
^oian  Directions  for  Meteorological  Observations;  Buchan's  Handy 
^k  of  Meteorology;  Piddington's  Horn  Book;  Espy's  Philosophy  of 
Stems ;  Fitz  Roy's  Weather-Book ;  Martin's  Rotary  Theory  of  Storms ; 
^y'sLswsof  the  Winds;  Espy's  First  Meteorological  Report;  Bspy's 
ronith  Meteorological  Report.  In  connection  with  these  works,  and 
refcrenfiebad  to  others  in  the  library  of  the  office,  the  officer  is  required 
to  make  studies  of  the  daily  weather-maps  noting  thereon  the  atmos- 
pheric conditions  as  indicated  by  the  reports,  with  the  variations  in 
prmaiej  temperature,  humidity,  wind-direction,  &c.,  and  the  consequent 
changes  as  exhibited  from  day  to  day.  The  study  of  textbooks  and 
poblieations  on  the  subject  of  meteorology  is  not  considered  sufficient 
for  purposes  of  the  education  in  view,  without  constant  comparison  of 
the  reports  in  their  sequence,  and  the  charting  of  them  as  received,  with 
the  adviee  and  correction  of  officers  experienced  in  the  duty.  The  chart- 
ii^g  of  weather-maps  is  thus  practiced  until  the  officer  becomes  thor- 
oQgHy  fiimiiiar  with  the  process,  after  which  the  preparation  of  deduc- 
t^ns  from  the  tri-daily  reports  is  commenced  and  made  a  continuous 
^y*  Special  attention  is  given  to  the  subject  of  cautionary  signals, 
^th  reference  to  the  direction  and  velocity  of  wind  considered  danger- 
^^'wat the  various  cautionary-signal  stations. 

The  tri-daily  Synopsis  and  Probabilities  have  been  issued  from  this 
^^Bft  in  the  manner  explained  in  previous  reports  with  unfailing  regu- 
•*%  at  10^  a.  TO.,  6.30  p.  m.,  and  1  a.  m.,  daily,  no  case  of  omission  or 
^**^J|W  delay  having  occurred  during  the  year. 

The  display  of  bulletins  and  weather-charts  at  stations,  the  supply  of 
P[|^!BpiaDd  gratuitous  information  to  the  press,  and  the  exhibitions  at 
<|esi^iiited  stations  of  day  or  night  signals  at  times  of  supposed  special 
y^oger^iave  been  continued.  The  total  number  of  tabulated  bulletins 
^^^^  aad  distributed  at  the  several  lake,  sea-coast,  and  river  porta,  and 
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inland  cities  have  been  one  hundred  and  forty-three  thousand  and  nine- 
ty-seven, excluding  the's^ial  river-bulletinsy  which  have  amounted  to 
twenty-three  thou6and^two:^bttndred  and  ten.  The  total  number  of 
weather-charts  osBued  and  distributed  has  been  three  hundred  and 
twenty  thousand  seven  hundred  and  seventy,  and  the  press-reports  (ex- 
clusive of  the  publication  of  the  Synopses  and  Probabilities)  have  been 
twenty-three  thousand  two  hundred  and  twenty-four. 

The  attention  of  the  office  has,  during  the  past  year,  been  frequently 
directed  to  the  fact  that  the  publication  of  the  deductions  known  as 
Probabilities  alone,  as  given  in  many  of  the  journals,  is  not  a  sufficient 
exhibit  of  the  data  supplied.  It  ought  to  be  understood  that  these  de- 
ductions given  alone  constitute  but  an  inferior  portion  of  the  informa- 
tion furnished.  The  plan  of  the  office  has  been,  £rom  the  beginning,  to 
publish  for  public  use,  and  tri-daily,  four  principal  papers :  1st  The 
tabulated  bulletins,  exhibiting  tri-daily  the  observations  as  read  at  each 
station^  2d.  A  chart  presenting  these  data  chartographically ;  3d.  A 
Synopsis ;  and  4th.  A  Probability.  Each  of  these  papers  ought  to  be 
read  with  reference  to  the  others,  and  if  such  reading  is  made  with  the 
use  of  local  instruments  and  some  knowledge  of  meteoric  laws,  it  will 
be  found  that  the  instances  are  few  in  which  important  meteoric  changes 
occur  without  some  warning  given  of  their  approach.  The  tabulated 
bulletins  are  prepared  for  the  press  at  most  of  the  principal  cities.  The 
Synopsis  is  invariably  transmitted  to  the  several  press  associations, 
together  with  the  Probabilities,  the  former  condensing  the  facts  upon 
which  the  opinions  stated  in  the  latter  are  based.  The  publication 
of  the  Probabilities  alone  causes  the  forecasts  to  appear  as  mere  oracles, 
and  not,  as  they  are  designed  to  be,  scientific  inferences  or  deductions 
from  meteorological  data  actually  recorded. 

The  office  has  continued,  under  the  direction  of  the  Secretary  of  War, 
its  exertions  to  solve  for  the  special  benefit  of  agricultural  interests  the 
problem  of  giving  promptly  the  information  contained  in  the  daily  weather- 
reports  to  the  many  farming  and  other  communities  not  now  reached  by 
telegraph,  and  for  which  the  copies  published  by  the  press  do  not  arrive 
in  time  for  use.  The  plan  adopted  has  been  to  divide  the  territory  of  the 
United  States  into  districts,  each  district  having  a  distributing  point  at 
or  near  the  center,  from  which  two  printed  copies  of  the  Synopses  and 
Probabilities  are  forwarded  by  mail  to  all  post-offices  within  the  districts 
and  which  can  be  reached  by  rail,  steamer,  or  mail-coach  by  4  p.  m.  of 
the  same  day.  These  reports  are  designed  to  exhibit  the  probable  con- 
dition of  the  weather  in  the  district,  including  not  only  notice  of  storms 
generally  considered  dangerous,  but,  when  possible,  giving  indication 
of  dry  weather,  light  rain,  extremes  of  temperature,  and  frost. 

On  December  7  last  a  request  was  made  by  the  Chief  Signal-Officer  to 
the  honorable  the  Postmaster-General,  with  the  approval  of  the  honora- 
ble the  Secretary  of  War,  for  his  favorable  action  upon  the  plan  indi- 
cated, and  was  responded  to  by  the  Postmaster-General  on  December 
11,  with  assurance  of  the  co-operation  of  the  Post-Office  Department, 
and  the  information  that  he  had  issued  an  order  instructing  all  post- 
masters receiving  the  above-mentioned  reports  by  mail  to  post  them  im- 
mediately in  the  frames  supplied  for  that  purpose  by  this  office.  So 
soon  as  the  necessary  arrangements  could  be  made,  the  plan  went  into 
operation.  The  following  list  shows  the  stations  taken  up  as  distribut- 
ing x>oints,  the  time  when  the  special  work  commenced  at  each,  and  the 
number  of  post-offices  supplied  from  it. 
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SUtion. 


Commenced. 


Number  of 

offlcea 
supplied. 


LWMbiogton  . 

IXetrYork... 

ICioeiBDati  ... 

t  Chicago 

iDrtioii 

^Boffiak) 

T.  Burton 

(•.SpriD^eld... 

9.  Memphis 

tClXev  Orleans. 
ILPittobarjth  . 
l:2.SaiBtL(mi8  . 
U  KoDtenmery 
llXa«hvilte.:. 
UuBaogor 


January 

February 

April 

June    > 

July 

July 

Jxily 
July 
An^ist 


3, 1873 
25,1873 

7,1873 
14, 1873 
21, 1873 
25, 1873 
15, 1873 
28, 1873 
25.1873 


September  15, 1H73 
October  1, 1873 
September  1,1873 
September  20, 1873 
September  4,  ISTJ 
September  30, 1873 


146 

607 

753 

798 

337 

153 

403 

71 

59 

30 

298 

435 

45 

96 

160 


Thecorrespondence  on  this  subject  is  contained  in  Paper  21,  to  which 
is  attached  a  chart  exhibiting  the  distributing  districts  contemplated, 
as  well  as  those  established.  The  cooperation  of  the  War  and  Post- 
Office  Departments  thus  described  now  provides  for  tlie  regular  distri- 
bution daily  of  eight  thousand  nine  hundred  and  eighty-two  copies  of 
the  weather  report  to  four  thousand  four  hundred  and  ninety  one  dif- 
ferent post-offices,  and  will  still  be  extended  as  rapidly  as  possible.  The 
whole  number  of  these  special  bulletins  printed  and  distributed  is  eight 
hundred  and  ninety-five  thousand  and  fourteen.  The  Synopses  and 
Prohabiiities,  as  deduced  from  the  midnight  observations,  are  tele- 
srapbed  at  once  from  the  central  office  at  Washington  to  each  of  the 
distnbating  stations,  and  there  printed  in  large  type  by  the  enlisted 
nen  of  the  signal-service,  addressed  to  the  several  postmasters,  and 
maileii  according  to  a  systematic  arrangement,  which  takes  advantage 
of  every  moment  to  reach  each  point  with  the  greatest  speed.  The  suc- 
cess already  attained  in  the  practical  working  of  this  plan,  and  the  ob- 
viouB  satisfaction  it  has  given  to  the  public,  should  be  a  subject  of 
gratification  to  the  War  and  Post-Office  Departments,  as  it  is  to  this 
<^ce.  The  thanks  of  the  Department  are  due  the  honorable  the  Post- 
master Greneral  for  the  facilities  furnished,  and  under  him  to  Mr.  George 
S.  Bangs,  superintendent  of  the  railway  mail-service,  for  his  personal 
as  well  as  official  assistance.  By  the  different  modes  of  publication 
aiiopted  for  the  service,  each  of  which  has  been  arranged  with  definite 
purpose,  and  including  that  had  through  the  public  press,  it  is  estimated 
that  the  information  emanating  from  this  office  reaches  daily  one-third 
f>f  the  households  in  the  United  States. 

For  the  purpose  of  rendering  the  office  better  acquainted  with  the 
wants  of  the  agricultural  community,  many  agricultural  societies  have,  at 
the  request  of  the  Chief  Signal-Officer,  appointed  permanent  committees 
to  correspond  and  confer  with  the  office.  One  hundred  and  seventeen 
nf  these  organizations  are  now  in  correspondence,  (Paper  22,)  and  notice 
has  been  given  by  others  that  committees  will  soon  be  appointed  by 
them.  A  list  of  similar  committees  appointed  by  the  boards  of  trade  and 
<"hambers  of  commerce,  forty-four  in  number,  is  in  Paper  23. 

It  has  been  a  duty  of  the  office  to  publish  the  information  obtained 
by  it  in  the  form  of  collated  statistics.  The  Weekly  Weather  Chronicle, 
which  was  brieliy  alluded  to  in  the  last  annual  report  as  commeucedt 
has  been  en]arge<l  and  improved.  Each  copy  exhibits  a  general  sum- 
niary  of  the  meteoric  changes  over  the  whole  region  from  which  reports 
iut*  received,  daring  the  seven  days  previous  to  the  day  of  publication. 

Digitized  by  VjOOQ IC 


306  REPORT  OF  THE  SECRETARY  OF  WAR. 

as  well  as  for  each  separate  day.    A  special  leference  is  made  to  the 
river- reports.    (Paper  24). 

During  the  yesir  nine  thousand  four  hnudred  and  two  copies  have  been 
gratuitously  distributed  to  committees  of  agricultural  societies  and 
boards  of  trade,  to  scieutiflc  persons  in  this  country  and  abroad,  and  to 
the  press. 

The  Monthly-  Weather  Review,  the  publication  of  which  was  com- 
menced in  January  last,  reviews  the  facts  for  each  month  concerning 
storms,  winds,  rainfall,  air,  river,  and  ocean  temperatures,  and  the  rise 
and  fall  of  rivers.  It  is  accompanied  with  charts  showing  the  tracks  of 
low  barometric  i)ressure,  the  isobars,  isotherms,  and  prevailing  winds 
for  the  month.  The  number  of  copies  of  this  publication  issued  during 
the  year  has  been  six  thousand  seven  hundred  and  ninety-six.  Paper 
25  includes  the  reviews  issued  since  the  date  of  the  last  annual  report. 

The  Daily  Bulletin  has  been  prepared  as  a  monthly  publication  for 
each  month,  from  and  including  September,  1872.  Each  volume  ex- 
hibits the  several  reports  from  synchronous  observations  at  the  various 
stations  at  the  regular  hours,  viz,  7.35  a.  m.,  4.35  p.  m.,  and  11  p.  in., 
Washington  mean  time,  with  the  weather-chart  on  a  reduced  scale  for 
each  observation  in  immediate  connection  not  only  with  the  Sy- 
nopsis and  Probabilities  issued  for  each  observation,  but  the  ''Facts" 
succeeding  the  latter  being  collated  in  detail  from  the  reports  of 
the  observers  made  at  the  next  regular  observation  following  the 
issue  of  each  Probabilities.  This  publication  exhibits  the  data  upon 
which  this  oflSce  has  been  compelled  to  act  in  making  its  tri-daily  an- 
nouncements, and  presents  for  general  use  the  information  gathered. 
This  work  is  not  only  a  contribution  of  data  valuable  to  meteoric  science, 
but  aims  to  show  impartially  and  in  detail  the  successes  and  failures  of 
the  office. 

The  publications  of  the  office  thus  referred  to  amount  in  the  course 
of  the  .>ear  to  many  volumes.  The  scope  of  an  annual  report  permitii 
this  brief  reference  to  them  only. 

At  the  request  of  Prof.  Spencer  F.  Baird,  United  States  commis- 
sioner of  fish  and  fisheries,  the  work  of  the  observers  at  the  stations 
favorably  located  for  the  purpose  has  been  increased,  by  requiring  ob- 
servations to  be  taken  daily  of  the  water  temperatures  in  the  different 
rivers  and  harbors.  The  reports  of  these  observations  are  made  on  a 
special  form,  (Paper  24.)  These  report*  have  not  yet  been  coutiuueii 
sufliciently  long  to  permit  of  safe  deductions,  but  promise  to  have  use- 
ful results  in  the  solution  of  problems  beyond  the  important  objects  of 
pisciculture  throughout  the  United  States  for  which  they  were  at  Urst 
instituted. 

An  additional  duty  was  imposed  upon  the  Secretary  of  War  by  the 
provision  of  the  act  of  Congress  approved  March  3, 1873,  entitled— 

An  act  inakiti};  n|)propriati(>u8  for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  endinc 
June  thirtieth,  eighteen  hundred  and  seventy-four,  and  for  other  purposes,  aa  follows : 

Be  it  enacted  by  the  :Senate  and  House  of  BepresentaHves  of  the  Unitod  States  of  Atm^rica 
in  Congress  assembled^  That  the  following  sums  be,  and  the  same  are  hereby,  appro pri> 
ated  for  the  objects  hereiiiaftsr  expressed,  for  the  fiscal  year  ending  June  thirtietli, 
eighteen  hundred  and  seventy-four,  namely  : 

For  contingencies  of  life-saving  stations  on  the  coast  of  the  United  States,  fiftet»Q 
thousand  doHars.  And  that  the  Secretary  of  War  be  and  hereby  is  authorized  to  es- 
tablish signal-stations  at  light-houses,  at  snch  of  the  life-saving  stations  on  the  lake 
or  sea  coasts  as  may  be  suitably  located  for  that  purpose,  and  to  connect  thtTtsaiiie  \fith 
such  points  as  may  be  necessary  for  the  proper  discharge  of  the  signal-service  by  nie4iii» 
of  a  suitable  telegraph  line  in  oases  where  no  lines  are  in  oi>eration,  to  be  construe t^Nl^ 
maintained,  and  worked  under  the  direction  of  the  Chief  Signal-Officer  of  the  Artny   or 
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tbe  Secretary  of  War  and  the  Secretary  of  the  Treasnry ;  and  the  use  of  the  life-sav- 
iog  stations  as  signal-stations^ shall  be  subject  to  such  regulations  as  may  be  a|^reed 
apon  by  said  officials ;  and  the  sum  of  thirty  thousand  d^lars  is  hereby  appropriated 
to  carry  into  effect  this  provision. 

Tn  discharge  of  this  duty  a  telegraph  line  has  been  completed  ten 
miles  in  length,  from  Seaville  to  Peck's  Beach,  N.  J.,  connecting  at  Sea- 
rille  with  the  line  of  Western  Union  Telegraph  Conjpau3\  The  mate- 
rial is  ready,  and  the  work  is  in  progress  on  the  construction  of  a  line 
from  Sandy  Hook  to  Barnegat  Inlet,  N.  J.,  a  distance  of  fifty  miles,  con- 
DectiDg  with  the  Western  Union  line  at  Long  Branch.  These  connec- 
tions will  allow  of  signals  being  displayed  at  the  life-saving  stations  es- 
tablished at  Sandy  Hook,  Long  Branch,  Barnegat,  Atlantic  City,  Peck's 
Beach,  and  Cape  May.  The  plan  in  contemplation  proposes  the  estab- 
liKbment  of  signal-stations  at  life-saving  stations  and  light-houses  along 
the  ocean-coast  of  New  Jersey,  from  Sandy  Hook  to  Cape  May,  at  dis- 
tances of  twenty-five  miles  from  each  other.  A  line  is  in  process  of 
erection  from  the  village  of  Rockport,  Mass.,  to  Thatcher's  Island  light- 
house, a  distance  of  three  miles  and  a  half,  of  which  one  mile  and  a 
half  will  be  cable. 

A  line  connecting  the  stations  at  life-saving  stations  and  light  houses 
along  the  coast  from  Norfolk,  Va.,  to  Cape  Hatteras,  N.  C,  a  distance 
of  cue  hundred  and  thirty-seven  miles,  and  on  one  of  the  most  danger- 
ous coasts  of  the  United  States,  is  in  construction.  It  is  expected  that 
the  alwve-nientioned  lines  will  be  completed  during  the  present  year. 
Attention  is  invited  to  the  fjict  that  the  whole  work  now  done  in  the 
erection  of  these  lines,  and  to  be  done  hereafter  in  operating  them,  has 
been  done  and  is  to  be  done  by  the  officers  and  men  of  the  signal-serv- 
ice of  the  Army.  By  no  other  agency  could  so  large  an  amount  of  line 
so  situated  be  constructed  with  the  smaU  appropriation  provided. 

It  is  not  necessary  to  dwell  upon  the  benefits  to  result  from  the  work 
of  the  stations  thus  provided  for.  Not  only  will  the  meteoric  inforina- 
tioD  regularly  received  be  greatly  increased  in  amount  and  value  by  that 
taken  on  the  sea  coast  and  at  the  actual  sea  level ;  but  storm-warnings 
risible  at  a  sufficient  distance  from  shore  to  allow  often  of  the  proper 
means  to  be  taken  for  safety,  can  be  given  to  vessels  approaching  dan- 
gerous coasts,  while  on  the  occurrence  of  inevitable  disaster  assistance 
can  l>e  summoned  at  once  from  the  neighboring  lilesavingstations,and 
information  regarding  the  occurrence  be  transmitted  to  underwriters 
and  others  intercepted.  Communication  can  readily  be  held  by  signal 
and  telegraph  with  vessels  of  the  naval  and  merchant  marine  from 
Washington  and  from  other  cities,  and  the  coast  will  be  provided  with 
a  vidette  system,  invaluable  in  time  of  possible  war.  The  expense  of  se- 
coriug  these  advantages  to  the  country  is  comparatively  trifiing,  the 
observer-sergeant  of  the  signal-service  at  each  station  being  charged 
with  the  telegraphic  operations,  and  the  necessary  lines  being  con- 
stnicte<l,  maintained,  and  worked  under  the  direction  of  the  Chief  Sig- 
nal-Officer by  enlisted  men  of  the  signal-service.  It  is  to  be  hoped  that 
Congress  will,  by  future  appropriation,  allpw  the  extension  of  this  spe- 
cial work  to  the  lake  and  sea  coasts,  where  the  life-saving  and  light- 
house systems  are  deemed  necessary,  affording  thus  coast-service  un- 
{MtfalleltHl  in  the  world.  The  thanks  of  the  Chief  Signal-Officer  are  due 
to  Mr.  S.  I.  Kimball,  the  chief  of  the  Revenue- Marine  Bureau,  who  has 
tendered  rooms  in  each  of  the  selected  station-houses  of  the  life-saving 
nervice  for  the  observer-sergeant  of  the  signal-service,  and  has  provided, 
by  the  erection  of  a  flag-staff  on  the  uew  buildings,  for  the  proper  dis- 
play of  signals. 
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At  tbe  request  of  Hon.  Francis  4.  Walker,  Superintendent  of  the 
United  States  Census,  for  the  contribution  .by  this  oflSce  of  charts  to 
form  part  of  the  statistical  atlas  of  the  United  St^^tes,  the  compilation 
of  which  is,  by  law,  in  his  charge,  such  are  now  in  course  of  prepara- 
tion, showing,  for  the  year  1872-'73,  the  following  meteorological  details, 
viz  :  The  isobaronietric  lines;  the  number  of  times  each  direction  of 
w  ind  is  recorded ;  the  average  hourly  velocity  of  each  wind ;  the  maxi- 
mum recorded  velocity  of  each  wind;  the  total  annual  movement  of  the 
wind ;  the  distribution  of  storms  or  storm  frequency. 

While  responding,  when  possible,  to  all  requests  made  for  statistic<^l 
and  other  information,  the  thanks  of  the  Chief  Signal-Officer  must  be 
rendered  to  many  scientists,  in  this  country  and  abroad,  for  their  valu- 
able assistance.  Especial  acknowledgment  is  to  be  made  to  Prof.  John 
Tyndall,  of  the  Royal  Institution,  London  ;  Sir  William  Thomson,  pro- 
fessor of  natural  philosophy  in  the  University  of  Glasgow  ;  Dr.  Fred. 
Patterson,  of  San  Antonio,  Tex. ;  Rev.  James  Rankin,  D.  D.,  president 
of  Hobart  College,  Geneva,  N.  Y. ;  and  Mr.  M.  F.  Stevenson,  Gaines- 
ville, Fla.,  have  contributed  regular  or  occasional  reports  of  value.  The 
agent  of  the  Pacific  Mail  Steamship  Company  at  New  York  has  for- 
warded a  large  number  of  marine  records  on  forms  furnished  by  this 
office,  and  since  July,  1872,  regular  monthly  meteoric  reports  have  been 
received  from  the  commanding  officer  of  the  United  States  receiving- 
ship  Vermont,  stationed  at  the  Brooklyn  navy -yard.  Capt.  J.  Sangster, 
of  the  bark  Express,  of  Annapolis,  Nova  Scotia,  has  presented  a  logbook 
showing  records  of  voyages  from  June,  1872,  to  February,  1873,  and 
one  hundred  and  thirty-eight  logs  of  vessels  have  been  collected  by  the 
observer-sergeants  stationed  along  the  Atlantic  and  Pacific  coasts ;  in 
procuring  which  the  sergeants  at  Wilmington,  N.  C,  andSan  Francisco, 
Cal.,  have  been  most  active.  It  is  much  to  be  regretted  that  so  few  of 
the  forms  prepared  for  the  purpose  of  being  filled  up  with  reports  or 
observations  made  at  sea,  and  widely  distributed,  have  yet  been  re- 
turned to  this  office.  The  accurate  reports  of  storms  on  the  oceans, 
whether  passing  from  or  advancing  upon  the  coasts  of  the  United  States, 
are  of  much  importance  for  study,  even  when  not  in  time  for  immediate 
deductions. 

An  interesting  contribution  to  meteoric  knowledge,  prepared  by  Prof. 
C.  Abbe,  assistiint,  from  the  records  of  the  office,  will  be  found  in  Pai>er 
32,  showing  a  chronological  list  of  the  auroras  observed  at  the  respective 
signal  service  stations  Irom  November  11, 1870,  to  July  31,  1873,  inclu- 
sive. 

On  June  12, 1871,  Observer-Sergeant  Frederick  Meyer,  Signal-Service, 
United  States  Army,  was,  at  the  special  request  (approved  by  the  Sec- 
retaries of  War  and  of  the  Navy)  of  Capt.  C.  F.  Hall,  commander  of  the 
north  polar  expedition,  authorized  by  Congress,  ordered  to  report  to 
him  for  duty  in  connection  with  that  expedition  with  a  complete  set  of 
meteorological  instruments  and  signal  equipments  furnished  by  this 
office.  The  orders  and  instructions  of  Sergeant  Meyer,  and  a  report 
prepared  by  him  since  his  return,  are  included  in  Paper  27. 

The  following  table,  prepared  by  First  Lieut.  Robert  Craig,  acting 
signal-officer  and  assistant,  gives  the  lowest  observed  readings  of  the 
low  barometers,  with  number  of  areas  traced  for  each  month,  from  Oc- 
tober 1,  1872,  to  September  30,  1873,  inclusive : 

Oct.,  1872,  eight  areas  of  low  barometer,  varying  from 29.35  to  29.^. 

Nov.,  Iri72,  nine  areas  of  low  barometer,  varying  from 29.08  to  29.74- 

Dec,  1^2,  twelve  areas  of  low  barometer,  varying  fh)tn 29.17  to  29.93- 

Jan.y  1873,  ten  areas  of  low  barometer,  varying  from 29.07  to  29.66- 
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y«U.,     1873,  nine  areas  of  low  barometer,  varying  from 29.04  to  29.49. 

Marcb,  1>^3,  eleven  areas  of  low  barometer,  varying  from 28.80  to  29.52. 

April,    1873,  ten  areas  of  low  barometer,  varying  from 29.27  to  29.62. 

May,     1H73,  nine  areas  of  low  barometer,  varying  from 29.28  to  29.63. 

June,    1873,  ten  areas  of  low  barometer,  varying  from  29.26  to  29.95. 

July,     IS73,  thirteen  areas  of  low  barometer,  varying  from 29.44  to  29.68. 

Aug.,    1873,  twelve  areas  of  low  barometer,  varying  from 29.49  to  29.79. 

Sept.,   1873,  eleven  areas  of  low  barometer,  varying  from 29.21  to  29.76. 

The  charts  appropriate  to  these  areas  will  be  found  amoa^  tlios  at- 
tached to  Paper  25. 

As  the  severe  storms  of  the  14th  August,  in  New  Jersey,  and  the 
24th  and  25th  of  the  same  mouth,  in  Nova  Scotia,  were,  from  the  want 
of  stations  at  requisite  points,  and  also  from  temporary  failure  of  the 
telegraph,  not  fully  presented  for  study  in  the  regular  tri-daily  maps  of 
this  office,  and  yet  possessed  features  worthy  of  special  attention,  Pro- 
fessor Abbe,  assistant,  was  directed  to  collate  in  reference  to  it  such 
information  as  could  be  obtained  from  the  logs  of  vessels  and  similar 
sources.     The  detailed  results  of  his  work  are  given  in  Paper  28. 

Both  of  tliese  storms  had  their  origin  and  much  of  their  course  beyond 
the  limits  of  the  United  States,  and  beyond  the  scope  of  the  observa- 
tions taken  at  the  regularly -established  stations.  Tbe  presence  of  sim- 
ilar cyclones  passing  near  the  coasts  of  the  United  States,  and  which 
are  likely  to  be  encountered  by  vessels  sailing  from  the  sea-coast  ports, 
will,  it  is  hoped,  be  recognizable  by  the  observations  to  be  taken  at  the 
series  of  stations  now  in  process  of  establishment  at  the  life-saving  sta- 
tions along  the  coasts.  The  telegraphic  communication  to  be  estab- 
h'shed  with  the  Bermuda  Islands  will  be  of  utility  in  this  connection. 

A  valuable  report  by  Prof.  I.  A.  Lapham  upon  disasters  to  ship- 
ping upon  the  great  Araericm  lakes,  from  the  1st  of  January  to  the  1st 
of  September,  1873,  is  hereto  annexed,  as  Paper  29. 

On  May  2G,  last.  Observer- Sergeant  James  Mackintosh,  Signal-Ser- 
vice, United  States  Army,  was  ordered  to  proceed  to  the  district  trav- 
ersed by  the  violent  tornado  which  passed  through  Iowa  and  Illinois  on 
Ma3'  22,  and  to  make  a  full  report  of  its  origin,  path,  and  attendant 
phenomena.     (Paper  30.) 

The  storm  of  April  14-18  presented  features  of  peculiar  interest.  A 
description  of  the  storm,  with  charts  of  its  course  as  traced,  prepared 
by  Observer-Sergeant  Theodore  Smith,  Signal-Service,  United  States 
Army,  is  herewith,  (Paper  31.) 

The  stations  on  the  sea  and  lake  coasts,  especially  designated  as 
caatiouary-signal  stations,  at  which  the  displfiy  of  signals  is  ordered  for 
the  benetic  of  commerce,  are  the  following,  thirty  in  number,  viz:  New 
Orleans,  Mobile,  Jacksonville,  Savannah,  Charleston,  Wilmington,  N. 
C,  Norfolk,  Ca|)e  May,  Baltimore,  New  York,  New  Haven,  New  London, 
Wood's  Hole,  Boston,  Portland,  Me.,  East|)ort,  Oswego,  Rochester,  Buf- 
falo, Erie,  Cleveland,  Toledo,  Detroit,  Alpena,  Grand  Haven,  Chicago, 
Milwaukee,  Escanaba,  Marquette,  and  Du  Luth. 

During  the  .year  orders  have  been  issued  for  the  dis|)lay  of  the  caution- 
ary signals,  described  in  previous  reports,  in  anticipation  of  eighty-eight 
probable  storms,  in  seventy  cases  the  storms  anticipated  manifested 
their  effects  at  one  or  more  of  the  stations  at  which  the  signals  were 
wdennl ;  the  signals  thus  giving  warning  to  shipping  and  other  inter- 
mits which  would  otherwise,  perhaps,  have  been  dangerously  exposed. 
The  order  for  each  cautionary  signal  is  special,  and  issued  under  the 
following  rules :  The  display  is  ordered  at  a  signal-station  whenever  the 
officer  in  charge  of  that  duty  considers  it  probable  that  there  will  be 
experienced  within  twelve  hours  at  that  station,  or  within  one  hundred 
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miles  thereof,  and  on  any  navigable  stream,  a  wind  dangerous  to  navi- 
gation. Dangerous  winds  on  the  navigable  waters  are,  for  the  order  in 
question,  considered  to  be  those  reaching  a  velocity  of  twenty-five  miles 
per  hour,  as  registered  by  the  anemometer  on  the  land,  provided  that 
the  temperature  be  decidedly  above  freezing.  For  temperature  decidedly 
below  freezing,  and  for  foggy  weather,  winds  are  to  be  considered  dau- 
gerous  when  the  velocities  are  registered  so  low  as  twenty  miles.  The 
direction  of  the  wind  is  not  taken  into  consideration  for  the  present 
If  at  the  tri-daily  report  next  following  the  ordering  of  the  signals  it 
appears  that  the  danger  is  not  so  imminent  as  was  apprehended,  the 
signal  is  to  be  ordered  down.  It  is  not  to  be  displayed  for  an  indefi- 
nitely long  time.  The  immediate  area  referred  to  by  the  respective 
cautionary  signals  isaa  defined  on  the  map  of  cautionary  signal  stations 
at  the  oflice  of  the  Chief  Signal-Officer,  which  n  ay  be  generally  described 
as  a  circle,  with  a  radius  of  one  hundred  mi  es,  the  station  being  the 
center.  When  any  warning  is  given  for  poin*  s  upon  the  lakes,  the  other 
lake  stations  are  notified  of  the  warning.  Each  station  is  also  notified 
when  the  signals  are  ordered  down  at  any  other  station. 

As  in  preceding  years,  where  there  has  been  error  of  display  it  has 
been  on  the  side  of  caution.  While  on  occasions  the  signals  ordered 
may  have  proved  unnecessary,  and  are  so  reported  unverified,  on  the 
other  hand  no  extensive  storm  has  occurred  in  the  regions  included  in 
the  system  of  cautionary  signals  without  warnings  of  its  approach  hav- 
ing been  displayed  in  at  least  part  of  its  course.  While  neither  the  iu- 
dications  upon  which  signals  are  certainly  to  be  displayed,  nor  modes  of 
verifying  the  display,  have  been  as  yet  accurately  arrived  at,  the  public 
confidence  exhibited  in"  the  heed  given  to  the  warnings  when  they  are 
shown  has  evidenced  their  general  utility. 

Pursuant  to  the  arrangements  with  Prof.  (ir.  T.  Kingston,  of  Toronto, 
chief  of  the  Dominion  Meteorological  Bureau,  to  which  reference  was 
made  in  the  last  annual  report,  forty  dispatches,  giving  warning  of  ap- 
proaching storms,  have  been  sent  to  the  Bureau  under  his  charge. 

The  geographical  divisions  and  subdivisions  of  the  United  States  in 
refei*ence  to  which  nieteoric  phenomena  are  considered,  and  which  are 
referred  to  iu  the  preparation  of  Synopses  and  Probabilities,  are  as  fol- 
fows : 


DIVISIONS. 


1.  Pacific  Stnt(\s. 

2.  Extreme  Northwest. 

3.  Northwest. 

4.  Southwest. 

5.  Southern  States. 


1.  Missouri  Valley. 

2.  Upper  Mississippi  VaUey. 

3.  Lower  Mississippi  VaUey. 

4.  Ohio  VaUey. 

5.  Western  Gulf. 


6.  Lake  Region. 

7.  Middle  States. 

8.  New  England  States. 

9.  Saint  Lawrence  Valley. 


SUBDIVISIONS. 


6.  Eastern  Gulf. 

7.  Upper  Lakes. 

8.  Lower  Lakes. 

9.  South  Atlantic. 
10.  Middle  Atlantic. 


A  chart  illnstratinp:  the  territorial  limits  of  each  of  these  divisions 
and  subdivisions  is  hereto  attached.    (Paper  32.) 
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The  percentage  of  verification  for  each  geographical  division  or  sub- 
division named  has  been  for  the  year  as  follows : 

New  England 81.50 

MiddleStates 81.17 

South  Atlantic 79.92 


Ohio  VaUey 76.42 

Western  Gulf 74.40 

Upper  LakeH 75. 25 

Northwest 74.00 


Lower  Lakes 78.90 

Ea.Ht«mGalf 77.16 

These  ]>ercentages  have  been  obtained  by  a  careful  analysis  of  the  de- 
ductions as  announced  each  day  for  each  geographical  division  or  sub- 
division mentioned,  and  the  comparison  of  them  with  the  facts  subse- 
quently obtained  from  the  weather-reports  for  that  date.  A  numerical 
value  is  driven  each  item,  as  temperature,  pressure,  wind-direction,  &c., 
mentioued  in  each  deduction  and  verified  ;  the  sum  of  these  values 
divided  by  the  number  of  deductions  exhibiting  the  average  of  verifica- 
tion for  any  period  with  approximate  accuracy. 

The  ajr^egate  percentage  of  verification  ranges  higher  in  New  En- 
gland, the  Middle  States,  the  South  Atlantic,  and  the  Lower  Lake 
Region,  than  in  the  West,  Southwest,  and  Northwest. 

With  a  more  rigid  and  scrutinizing  mode  of  calculation  than  was 
before  adopted,  the  percentages  have  improved  upon  those  of  the  pre- 
ceiling  year ;  the  analysis  of  the  year's  work  indicating  at  once  the  wisdom 
of  increasing  the  number  of  stations  and  the  regions  in  which  they 
should  be  established.  The  percentage  of  verifications  for  each  district 
eihibitR  a  proportion  to  the  number  of  stations  from  which  reports  hav- 
ing reference  to  the  atmospheric  conditions  in  the  district  under  consid- 
eration have  been  received.  It  is  thus  to  acertain  extent  mathematically 
demonstrated  that  the  rules  applied  for  the  deductions  of  the  forecasts 
are  practic^siUy  correct,  and  that  with  increasing  facilitiesjthe  percentage 
of  verifications  can  be  annually  increased.  It  is  not  known  that  a  demon- 
stration of  this  character  has  been  before  attained. 

In  pursuance  of  invitations  issued  by  the  Austrian  government,  a 
congress  of  persons  charged  with  meteoric  duties  was    convened  in 
Vienna  in  the   month  of  September  last,  at  which  the  Chief  Signal- 
Officer  was  present  under  instructions  from  the  Secretary  of  War.    The 
proceedings  of  this  congress  cannot  fail  to  be  of  importance  as  tending 
to  establish  a  uniformity  in  methods  of  conference  and  of  action.    The 
opportunities  it  afforded  of  personal  meeting  and  observation  among  the 
representatives  from  different  countries  must  be  productive  of  beneficial 
effects.    The  concurrence  of  the  congress  by  a  unanimous  vote  in  a 
proposition  to  the  effect  that  it  is  desirable,  with  a  view  to  their  ex- 
change, tliat  at  least  one  uniform  observation  of  such  character  as  to  be 
suitable  for  the  preparation  of  synoptic  charts  should  be  taken  and  re- 
corded daily  and  simultaneously  at  as  many  stations  as  practicable 
throughout  the  world,  is  regarded  as  of  especial  importance  in  reference 
to  duties  of  the  character  of  those  now  undertaken  by  the  United  States. 
With  the  study   of  synoptic  charts,  the  field   of  which  may,  with 
proper  co-operation,  on  land  and  at  sea,  be  made  almost  world-wide, 
there  is  reason  to  anticipate  the  discovery  of  facts  relating  to  atmos- 
pberic  phenomena  and  to  the  origin  and  movement  of  storms  not  hitherto 
'wognizecl.   It  is  to  such  co  operation  effort  will  be  directed.    It  is  grati- 
fying to  sbite,  in  this  connection,  that  arrangements  have  already  been 
made  with  the  meteorological  ofilC/es  at  Si.  Petersburg,  London,  and 
Constantinople  to  commence  the  exchange  by  mail  on  January  1,  1874, 
of  one  daily  simultaneous  report  taken  over  the  va.st  territorial  extent 
'^f  the  Russian  and  Turkish  Empires,  the  Briti.sh  Islands,  and  the  United 
States.    (Paper  SS.)    The  co-operation  of  the  systems  of  other  nations, 
of  scientific  associations,  societies,  and  individuals  is  sought4br  audjex- 
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pected.  With  a  work  iu  view,  not  for  the  sole  benefit  of  any  country  or 
people,  but  reaching  to  the  good  of  all,  there  is  ground  to  hope  a  world's 
assistance. 

In  the  review  of  the  year's  duties  there  is  found  encouragement  for 
the  future.  While  the  oflQce  has  had  to  encounter  many  difficulties,  the 
details  of  which  would  be  out  of  place  in  this  report,  there  has  been  the 
assurance  that  its  labors  have  not  been  without  a  value  generally  recog- 
nized. The  office  acknowledges,  as  in  preceding  years,  the  general 
support  of  tbe  popular  opinion,  of  scientific  men,  of  the  press,  and  of  the 
War  Depjirtment.  Without  this  aid  the  work  achieved  would  have 
been  impossible.  Whenever  errors  have  occurred,  it  has  been  recognized 
as  inevitable  that  some  must  occur  in  the  present  condition  of  science. 
Success  has  been  generously  commended.  The  evidences  of  interest 
and  progress  in  similar  duties  are  extending  in  all  countries.  Their 
utility  is  no  longer  questioned,  and  effort  at  home  and  abroad  turns  only 
toward  their  development.  The  field  becomes  world-wide  with  the  prom- 
ise of  results  a  few  years  ago  hardly  to  be  hoped  for.  There  will  be 
needed  time  and  labor;  there  must  often  be  disappointment;  but  the 
public  good  to  follow  is  certain. 

J  am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
Brig.  Gew.,  (Bvt  A8s'g%)  Chitf  Signal-Officer^  U.  8.  A. 


Paper  1. 
RECORD  OF  SIGNAL-CAMP  OF  INSTRUCTION,  FORT  WHIPPLE,  VA. 

Officern  instructed  during  the  year  ending  September  30,  1873. 


Name. 

Rank  and  corps. 

Reported  for 
instruction. 

Relieved  from 
instruction. 

Remarks. 

David  J.  Gibbon... 

EugeDe  0.  Fech6t.. 
W.  R  Weir 

Second  lieutenant  Ninth 
Cavalry. 

Second  lieutenant  Sec- 
ond Artillery. 

Second  lieutenant  Fifth 
Artillery. 

Firat  lieutenant  Second 
Cavalry. 

First  lieutenant  Second 
Artillery. 

First  lieutenant  Third 
ArtiUery. 

Sept    4,1872 

Dea    4,1872 
June  16, 1873 
Sepl.  27, 1873 
Sept.   4,1873 
Sept.   4,1873 

Dec  20,1872 
Dea  26, 1872 

Completed  full  course  in 
signaling,  telegraphy, 
and  meteorology. 

Relieved  before  oompletinir 
full  course  of  instruction. 

Still  under  instmction. 

F.C.Grngau 

George  S.  Grimes  . . 

Do. 

Reviewing  course. 
Do. 

C.C.  Woloott 

Paper  2. 
Amount  of  field-pt^aetice  hnd  by  each  officer. 


Name. 

Rank  and  corps. 

1  Nnnibcr  of  nights 
1      torch -practice 
^    1      was  ha«l. 

Remarks. 

David  J,  Gibbon... 
Eugene  0.  Fechfit. . 

Second  lieutenant  Ninth  Cavalry  . 
Second  lieutenant  Second  ArtiUery. 

Second  lieutenant  Fifth  Artillery  . 
First  lieutenant  Si^i-ond  Cavalry  -- 

14 

Stndy  of  Manual  of  Signals 
Wand    Practice,   &o.,    for 
twelve  days. 

Still  under  instruction. 
Do. 

W.B.Weir 

F.  C.  Grugan 

16 

7 

George  S.  Grimes  . . 
C.C.Wolcott 

First  lieutenant  St^cond  Artillery 
First  lieutenant  Third  ArtiUery. . . 

Reviewing  course. 
Do. 
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Tdik  tkowiHg  ike  instruction  of  candidates  for  the  grade  of  ohserver-sergeant  from  October  1, 

1872,  to  September  30,  1873. 


Name. 


Sichaid  WiUiama . 


D»Yid  W.  Haniett Sept  19, 1872 


IsBtrnctioD 
comroeDced. 


Date  of  ex- 
amination 
and  pro* 
motion. 


Oct     1, 1872 


Oct   19,1872 


•Turn  H.  Manh 

P.  Filbert  Kaslo 

Cfaaries  H.  Spreoirer 

Mkbid  F.  Tiithe 

Timothy  O'Ni-tl 

WUIiam  Black . 


,1872 


Ang.26,1872,....do  . 
Sept   1, 1872  1  Nov.    1, 

—  do do 

Mar.  — ,1»72 do 

Sept.  23, 1872  i  Xov.  15, 1872 

Sept30. 1872l....do 

•Taae*  K.  P.  Pardnm Oct     2,1872  do 

Fi»d.  M.  Clarke , Dec.  11,1872 

James  H.  Ganard do 


J«Fph£.Cook I 

SyAitvPowfU I 

FiTd.  Z.  liweviach , 

Hiairy  U.  Jones 

'Wiffiim  n.  Colealierry | 

Edward  W.McGann 

EkhuA  Mf  Uughlin 

Bdw^i  Lewis I 

ViDbmFinn I 

WUSaa  C.  W.  Shreck 

SiBiiirl  P.  BuUiTeu I 

OttoSrhiitze | 

LwoyE.  Si'bn* i 

WiD  Stmoiberj^er 

y**artoc  Philips ' 

JMwin  F.  MrComas 

TboaiM  A.  Taylor I 

£<liranl  B.  Itobbiua ! 

Hprmaa  M.  Ludwig 

"WyDr*  A.  Chapman I 

Powril  if.  Deiu 

John  1).  if.  Foe ' 

Ho«h  R.  8birkman ' 

Frank  tf.  Wai^h 

n»vid  C.  Ral»ton 

0«TKe  Onslow 


Bf^ntU  C.  Aoderaon  . . 

JaiDM  M.  Watnon 

Jo»«»ph  F.  Ti'ouev 

"WflliamO  Bailey 

Thnoiaa  Cleary 

Anbrote  D.  W'oolcott  , 
WiniamMcOillivray.. 

J*«i»W.Cl»i|r 

ITi'waii  S.  Collins 

^•*-phB.  Campbell... 

winiaai  Kamsay 

I^wirac*'  Donne 

WinSfflB  D.Wright... 


Nov.    1,1872 

...  do 

Oct  31,1872 
Nov.  8;  1872 
Nov.  Ifi,  1S72 

...  do  

Nov.  18, 1872 
Dec.  4, 1872 
Dec.  15.1872 
Dec.  27, 1872 
Dec  7, 1872 
Dec.  26,1872 
Dec  8, 1H72 
Jan.  11,1873 

...do  

Jan.  14,1873 
Jan.  3, 1873 
Jan.  18,1873 
Jan.  22,.1873 
Jan.  18,  lb73 
Feb.  9. 1873 
Feb.  12,1873 
Mar.    7,1873 

-do 

Apr.  5, 1873 
Apr.  28, 1873 


I  Dec.  16, 1872 

...do 

...  do  

Dec.  28, 1872 
do 

...do 

...do  

Feb.    7, 1873 

;....do    

;....do 

I do 

Feb.     8, 1873 

'....do 

I  Mar.  8,1873 
|....do 

...do 

...do 

Mar.  11, 1873 

...  do 

...do  

j  Apr.    8, 1873 

do 

May    1, 1873 

ilay  24, 18TJ 
I. ..do 

Jane  27, 1873 


Remarks. 


Ang.  11, 1873 
do 
do 


S^ardlConn... 

Mwk  Foley 

J<»»iwyeligan. 
'«••■  Courtney. - 


^aaa  8.  Baaaler  . . . . 
Jh^JoTp  C.  Taylor . 

WlOLeary 

MoR.  Williama.. 
^fohsO  Barnes. 


Apr.  29.1873!.... do 

Apr.  26. 1873  1... do 

Apr.  23, 1873  1. -do 

Apr.  25, 1873 

May  14,3873 

May  26. 1873 

June  11. 18T3  !  Sept   9, 1873 

June  15, 1873  , do 

June  26, 1873   ...do 

Jan.  28,1873    Sept  25, 1873 

July    7,1873  [....do 

do ' do 

Dec    5,1872 


Dec  26,1872 

Jan.  30. 1873 

Feb.  22,1873 

Apr.  14, 1873 

Jnly  10, 1873 
July  14, 1873 
July  21, 1873 
Ang.  7.1873 
Aug.   8, 1873  I 


Sept  29,  lerj 

— do 

...do 


iMilchell ;Aug.   9, 1873  |  Sept 29, 1873 


In  charge  of  station  at  La  Crosse,  Wis.  Re- 
ducea  August  12,  1872;  re-appointed  ser- 
geant October  1,  1872. 

Reduced  to  the  ranks  for  misconduct;  de- 
serted, and  now  in  confinement  at  Fort 
Whipple,  Va. 

In  charge  of  station  at  Keokuk.  Iowa. 

Ou  duty  at  office  of  the  Chief  Signal-Offioer. 

On  duty  at  Fort  Whipple,  Va. 

On  duty  at  New  York  City. 

In  charge  of  station  at  New  London,  Conn. 

In  charge  of  station  at  New  Haven,  Conn. 

In  charge  of  station  at  Wood's  Hole,  Mass. 

Discharged  the  service  September  26.  1873. 

Reduced  March  12, 1872;  re-appointed  Decem- 
ber II,  1872;  reduced  September  1,  1873. 
Ou  duty  at  F'ort  Whipjile,  Va. 

In  charge  of  station  at  Toledo,  Ohio. 

In  charge  of  station  at  Pembina,  Dak. 

In  charge  of  station  at  Wythoville,  Va. 

In  charge  of  station  at  Lyuchburgh,  Va. 

In  charge  of  station  at  Buffalo,  N.  Y. 

In  charge  of  station  at  Norfolk,  Va. 

In  charge  of  station  at  Jacksonville,  Fla. 

On  duty  at  Fort  Whipple,  Va. 

In  charge  of  station  at  Detroit,  Mich. 

In  charge  of  station  at  Eastport,  Me. 

In  charge  of  station  at  Davenport,  Iowa. 

In  charge  of  station  at  Wilmington,  N.  C. 

On  duty  at  office  of  the  Chief  Signal-Officer. 

In  charge  of  station  at  Cleveland,  Ohio. 

In  charge  of  station  at  Yankton,  Dak. 

In  charge  of  station  at  Erie,  Pa. 

In  charge  of  station  at  Fort  Gibson,  Ind.  T. 

Ou  duty  at  office  of  the  Chief  Signal-Officer. 

In  charge  of  station  at  MilwauktHi,  Wis. 

Awaiting  orders  at  Fort  Whipple,  Va. 

In  charge  of  station  at  Boston.  Mass. 

In  charge  of  station  at  Morgantown,  W.  Va. 

On  duty  at  office  of  the  Chief  Signal-Offlcer. 

On  duty  at  Fort  Whipple,  Va. 

On  duty  at  office  of  the  Chief  Signal-Offlcer. 

Temporarily  in  charge  of  station  at  Yankton, 

In  charge  of  station  at  Key  West,  Fla. 

On  duty  at  Cincinnati,  Ohio. 

Awaiting  orders  at  Fort  Whipple,  Va. 

On  duty  at  Saint  Louis.  Mo. 

In  charge  of  station  at  Omaha,  Nebr. 

In  charge  of  station  at  Lake  City,  Fla. 

In  charge  of  station  at  Fort  Benton.  Mont 

In  charge  of  stat^^n  at  Louisville,  Ky. 

Awaiting  orders  at  Fort  Whipple,  Va. 

In  charge  of  station  at  Virginia  City,  Mont. 

In  charge  of  station  at  Fort  Sully,  l3ak. 

Awaiting  orders  at  Fort  Whipple,  Va. 

Ordered  to  office  of  Chief  Signal-Officer  for 

duty  before  completing  course.    Presented 

himself  for  examination,  but  failed  to  pass. 
Ordered  to  office  of  Chief  Signal-Officer  before 

completing  course. 
Failed  to  pass  examination.    Now  on  duty  as 

assistant  at  Keokuk,  Iowa. 
Ordered  to  Philadelphia,  Pa.,  for  duty  before 

completing  course. 
Ordered  to  office  of  Chief  Signal-Officer  before 

completing  course. 
Passea  examination  and  awaiting  promotion. 
Do. 
Do. 
Still  under  instruction. 

Do. 
Passed  examination  and  awaiting  promotion. 
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2'dble  shoiping  the  instruction  of  candidates  far  th€  grade  of  observer-sergeant^  ^-o. — Continued. 


Name. 

iDstrtiction 
commenoed. 

Dat«  of  ex- 
amination 
and     pro- 
motion. 

George  W.  MoKee 

Aug.  21, 1673 

Still  under  inatnioijon 

Sberman  B.  Lam 

Do 

Allen  M.  GeiasiDger 

William  Stein 

Aug.  27, 1873 
Sept  6,1873 
Sept  8,1873 
Sept  10, 1873 
do 

Do. 
Do 

Edwin  Booth 

Do 

Henry  Besaant 

Do 

Dennis  M.  Kennedy 

Da 

Paper  4. 

Enlisted  men  iristructed  for  the  position  of  assistants  to  observer-sergeants  from  October  I, 

1872,  to  September  30,  1873. 


Name. 


Thomas  Oleary 

Joseph  F.  Tenney 

William  0.  Belt 

Julius  F  Beyer 

John  McGuire 

Joseph  B.  Campbell . 

Samuel  C.  Pearce  . . . 

John  B.  Teaman 

Adonimm  J.  Berry. . 

James  S.  Cairns 

Alex.  C.  J.  Gnstafson 
Herbert  M.  Wells. . . 

Allen  M.  Geissinger. . 

Thomas  S.  Collins. . . 

Alexander  Ross 

Edward  F.  Brady  . . . , 
Theodore  C.  Taylor  . , 

John  R.  Williams  . . . 

Daniel  O'Leary 

Sherman  B.  Lura 

Jesse  W.Craig 

Charles  DiU 

Jacob  M.  FrantB 

Chris.  J.  Costello 

Edwin  E.  Moore 

John  O.  Barnes 

George  C.  Coyle 

Dennis  M.  Kennedy. . 

Thomas  Jones 

EraileT.  Carvalho... 
James  Mitchell 

Simon  S.  Bassler 

Edwin  Booth 


Placed  under 
instruction 
for  assistant 


Sept  13, 1872 
Sept  26, 1872 

Sept  17, 1872 
Sept  28, 1872 

Aug.  17, 1872 
Aug.  23, 1872 

Oct  5, 1872 

Oct.  5, 1872 

Oct  4, 1872 

Oct.  4, 1872 

Oct  11.1872 
Oct   11,1872 

Oct,   11,1872 

Oct   12,1872 

Oct   12,1872 

Oct  21,1872 
Oct   28,1872 

No>w  8,1872 
Nov.  8. 1M72 
Nov.  8.1872 
Nov.  16, 1872 


Nov. 
Nov. 
Nov. 

Nov. 

Dec. 

Deo. 

Dec. 

Doc. 

Di*c. 
Dec 

D<H>. 

Deo. 


16, 1872 
16. 1872 
16, 1872 

25,1872 

6,1872 

13, 1872 

13,1872 

13, 1872 

13.1872 
21, 1872 

23, 1872 
27,1872 


Reported 

qualified  as 

assistant 


Oct     7, 1872 
Oct   22,1872 

Oct  22,1872 
Oct   22,1872 

Sept  11, 1872 
Sept  21, 1872 


Nov. 

Deo. 

Nov. 

Nov. 

Nov. 
Nov. 

Nov. 

Nov. 


7,1872 

6, 1872 

7,1872 

7,1872 

7,  1872 
7, 1872 

7,1872 

7,1872 


Nov.    7.1872 

Dec.  7,  1872 
Dec     7, 1872 

Jan.  11.1873 
Dec  14,1872 
Deo.  14,1872 
Dec  14,1872 


Dec  14, 1872 


Jan. 

Dec 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 
Jan. 

Jan. 
Jan. 


11, 1873 

14,1872 

3, 1873 

16,1873 

11,1873 

11,  1873 

11,1873 
16, 1873 

16, 1873 
16,1873 


Onlered  on 
station. 


Oct  25,1872 
Nov.    1,1872 

Nov.    1,1872 
Nov.    1,1872 

Oct   25,1872 
Oct   25,1872 


Nov.  18, 1872 

Nov.  12. 1872 

Nov.  18. 1872 
Nov.  25, 1872 

Nov.  25, 1872 

Nov.  25, 1872 

Dec    7, 1872 

Dec  10,1872 
Dec  10,1872 

Jan.  13,1873 
Dec.  16,1872 
Dec  16.1872 
Dec  16,1872 

Jan.  21,1873 
May  21, 1873 
Jaii.  21, 1873 

Dec  23, 1873 

Jan.    3, 1873 

Feb.    4,1873 

Jan.  21,1873 

Mar.  18. 1873 

Jan.  1.3,1873 
Apr.  10, 1873 

Jan.  21. 18rj 
Jan.  21,1873 


Remarks. 


Promoted  to  the  rank  of  sergeant  In 
charge  of  station  at  Omaha,  Nebr. 

Promoted  to  the  rank  of  senjeant 
Awaiting  orders  at  Fort  Whipple, 

Died  of  yellow  fever  at  Galveston, 

Tex.,  September  18. 1873. 
Accidontally  killed  at  Leavenworth, 

Kans.,  while  in  the  dischargie  ot 

his  duty. 
Ordered  to  Fort  WTiipple,   Va..  for 

misconduct. 
Promoted  to  the  rank  of  serjjt^nt 

In  charge  of  station  at  Tirginia 

City,  Mont. 
Discharged  the  service  of  the  United 

States  November  13, 1872. 
Discharged  the  service  tff  the  United 

States  December  19,  1872. 
On  duty  as  assistant  at  Escaoabs. 

Mich. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduct 
Do. 
On  duty  as  assistant  at  Rochester, 

N.  Y. 
Ordered  to  Port  Whipple,  Va.,  f« 

promotion. 
Promoted  to  the  rank  of  tiergeant. 

Awaiting  orders  at  Fort  Whipple i 

Va. 
Deserted  while  on  duty  as  assistant 

at  Saint  Paul,  Minn. 
On  duty  as  assistant  at  Cairo.  IIL 
Ordei-ed  to  Fort  Whipple,   Va.,  for 

promotion. 

Do. 

Do. 

Do. 

Promoted  to  the  rank  of  sergeant 

In  charge  of  station  at  Louisville, 

Ky. 
On  duty  as  assistant  at  Portland.  Me. 
On  duty  as  assistant  at  Botrolt  Mich. 
On  duty  as  assistant  at  New  London, 

Conn. 
On  duty  as  assistant  at  Pnnta  Rassa, 

Fla. 
Onlered  to  Fort  Whipple,  Va.,   for 

promotion. 
Ordered  l«  Fort  Whipple,  Va.,  for 

misconduct 
Orderetl  to  Fort  Whipple,  Va..  for 

promotion. 
On  dnty  as  assistant  at  Leavenworth, 

Kaus. 
On  duty  as  assistant  at  Norfolk,  Va. 
Onlered  to  Fort  Whipple,  Va..  for 

promotion. 
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Misiei  men  huiruded  far  the  position  of  cusistanta  to  ohserver-aergeanta^  «f  c. — Contioned. 


Kame. 


WUlttm  D.  HAlliday 


GtfXif  W.  Elmer 


MUtooM.  Lewis. 
HearyBe«attt... 


WiBfleM  &  Pbpple . 
John  D.SaiDet 


Edward  H-Caofield. 
AloiM  Dunbsowr. . . 
EdevMcGoreni  ... 
Qmtn  A.  Stone. . . . 
MarkDovoing 


J<wiAE.)fajhew  .. 
AbcmkMi  B  Biltman. 


Placed  under 
inatraction 
for  aaaistant 


Jan.    6, 1873 

Jan.    6, 1673 
Jan.     6, 1873 

Jan.  11,1873 

Jan.  93, 1873 

Jan.  23,1873 
Feb.    8.1873 

Feb.  8,1873 

Fftb.  8,1873 

Feb.  8, 1873 

Pbb.  12,1873 


Feb.    8,1873 


Feb.  21,1873 

Feb.  21,1873 

Feb.  21, 1873 
Mar.    3.1873 


Ordered  on 
station. 


Feb.  10,1873 


Mar.    3,1873 
Mar.   3,1873 


WilHim  MeEboy  . 

GeoqtelLTin 

JchMj/Htarj 

Tbo«iasSl£astIack. 

^l^Uiohn  H.  Fwry  . . 

BametB-Ugbt  .... 

4:«^)f^  H.  Robe  .... 
WiUiamSe^ly 


James  H- Smith,  (1st) 
WmiamJ.FSrker  ... 

G«oc«e  W.  SchkMser. 

I 

^»««l5e  IL  Crsoe  . . 
iaoMs  A.Banrick 


Feb.  27,1873 
Mar.  3,1873 
Feb.  12,1873 

Mar.  14, 1873 

Mar.  14, 1873 

Mar.  17,  IST.) 

Apr.    9.1873 

Apr.    9, 1873 

Apr.  9.1873 
Apr.  12, 1873 

Apr.  12, 1873 

'  Apr.  16, 1873 

Apr.  21, 1873 
I 
Apr.  21. 18TJ 
Apr.  25, 1873 


Feb.  21,1873 

Feb.  21,1873 

Mch.  14, 1873 
Mcb.  14, 1673 

Feb.  12,1873 

Apr.    l,lftT3 

Mch.  14, 1873 


Apr.  12, 1873 


•  H.  Smith,  (2d).,  Apr.  25, 1873 


RfmnsoD  Pbey 

PJMa*  Anderson-.. 
:««oel  C.  Bmery 
^Joseely 


Apr.  25, 1873 
i  Apr.  25. 1873 
'  May    5, 1873 

May    5,1873 


'^Ts^ri^s  l!  Joseelyn 

'-"harlea  M.  Bobba ....  May  12, 1873 


fcobert  Strain 

J(««ephUmbdc^n.. 

Vil&aa  J.  Evans . 

^^faV.Bptnm  ... 

'<*«A-Cody 


f^nHD.Holbrook. 

I«MrA.E(!«d iMay  27,1873 


May  14.1873 
I  May  17, 1873 

I  May  17, 1873 

May  17, 1873 

May  20^  1073 

May  19, 1873 
,  May  24, 1873 


May    3,1873 
May    3,1873 


May  31. 1873 


Jnne  14, 1873 


May  31, 1873 


May  31, 1^73 
Jnne  14, 1873 


fi^jusiBM.ParMell. 
AliWdP.Gothri©-.. 
X*4Wama | 

EdiraMmrd 

J*^Ut('mn  ... 
H'-try  L'Esterte. 


May  31, 1873 
May  31, 1873 
Maj  31.1873 

'  Jnne   3, 1>^73 

Jnne   7. 1873 

.Jane   7.18t) 


Jane  28, 1873 

June  21,1873 

Jane  14, 1873 

Jane  21, 1873 

June  28, 18TJ 
Jnne  30, 1873 

Jane  30, 1873 

July  12, 1873 
July  12, 1873 
July  12,1873 

Jnly  26. 1873 
July  26, 1H73 
Jaly  96, 18T3 


Mar.    1,1873 

Apr.  3,1873 
May  7,1873 
Apr.  14, 1873 


May    7,1873 

May  14, 1873 

May    8,1873 

Jane  3, 1873 

May  14, 1873 
May  24, 1873 

May  28, 1873 


Jane  16;  1873 

May  24. 1873 
May  34, 1873 

May  24, 1873 

Jnne  3. 1873 
June  16, 1873 
Juno  0,1873 
Jane  16, 1873 

Jane  10, 1873 


July    8, 1873 

Jane  23, 1873 

July    2,1873 

July    1,1873 

July  1,1873 
July    7,1873 

July    7,1873 

Jaly  28, 1873 
July  X,  1873 
July  30. 1873 

July  30, 1873 
Jnly  29. 1873 
Aug,   1,1873 


Remarks. 


On  duty  as  assistant  at  In^anapolis, 

Ind. 
On  duty  as  assistant  at  Dolnth.Minn. 
On  duty  at  office  of  Chief  Signal- 
Officer. 
Ou  duty  as  assistant  at  Key  West, 

Fla. 
Ordered  to  Fort  Whipple,  Va.,  for 

promotion. 
On  duty  as  assistant  at  Chicago,  UL 
On  datv  as  assistant  at  Memphis, 

Tenn. 
Oitiored  to  Fort  Whipple,  Va.,  for 

miscondnct.    Discharged. 
On  dnty  as  assistant  at  Milwaukee, 

Wis. 
Oo  duty  as  assistant  at  New  Orleans, 

La. 
On  duty  at  office  of  Chief  Signal- 
Officer. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduct. 
Do. 
Do. 
Reduced   from  sergeant   March  24, 

1873.    On  doty  as  assistant  at  To- 
ledo, Ohio. 
Ou  duty  at  office  of  Chief  Signal- 

Officer. 
On  doty  as  assistant  at  Charleston, 

S.C. 
Ordered  to  Fort  Whipple,  Va.,  for 

misooudnct. 
On  duty  as  assistant  at  Cheyenne, 

Wvo. 
On  duty  as  assistant  at  Davenport, 

Iowa. 
On  duty  as  assistant  at  Chicago,  HI. 
Died  at  base  of  Mount  Washi::gUm, 

N.  H..  July  2,  1873. 
Ordered  to  Fort  Whipple,  Va.,  for 

incapacity'. 
On  duty  at  office  of  Chief  Signal- 
Officer. 
Discharged  the  service  of  the  United 

States  July  12,  1873. 
On  duty  as  assistant  at  Buff»(k>,  N.  Y. 
On  duty  as  assistant  at  Saint  Paul, 

Miun. 
On  duty  as  assistant  at  Pike's  Peak, 

Colo. 
On  duty  as  assistant  at  Savannah,  6a. 
Ou  dnty  as  assistant  at  Baltimore,  Md. 
On  duty  as  assistant  at  Chicago,  III. 
On  duty  as  astiistant  at  Vick(d)argh, 

Miss. 
On  dnty  as  assistant  at  Cincinnati, 

Ohio. 
On  duty  at  Detroit,  Mich. 
OnlereJl  to  Fort  Whipple,  Va.,  for 

miscondnct. 
On  duty  as  assistant  at  Philadelphia, 

Pa. 
Ordered  to  Fort  Wliipplo,  Va.,  for 

miscondnet. 
On  dnty  as  assistant  at  Lake  City, 

Fla. 
On  duty  as  assistant  at  Boston,  Masa. 
On  duty  as  assistant  at  Nashville, 

Tenn. 
On  duty  as  assistant  at  Pittsburgh, 

Pa.  ' 
On  duty  as  assistant  at  Buffalo,  N.  Y. 
Awaili'ngortlcrs  nt  Fort  Whipple,  Va. 
On  dnty  as  assistant  at  Louisville, 

Ky. 
On  dnty  as  assistant  at  Oswego,  N.  T. 
On  duty  asaRsist  ant  at  Omaha,  Nebr. 
On  dat'y  as  assistant  at  Erie,  Pa. 
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Enlisted  men  instructed  for  the  position  of  iissistants  to  observer-sergeants ,  4"^, — Continued. 


Name. 


Fred  De  Kosher 

Leander  A.  Lemman 

John  C.  Hansoom 

Michael  L.  Landers.. 


Charles  Frver — 
Pliny  M.  douRh  . 

John  C.  Senger. . . 


Jane   7,1873 

Jane  14,  ISTi 

Jane  14, 1873 

Jane  14, 1873 

June  14, 1873 
June  18, 18T3 

Jane  90, 1873 


Walter  F.  Crane I  Jnne  20, 1873 

John  Gt.  Lynch June  20, 1873 


Placed  under 
instruction 
fur  assistant 


Oscar F.  Dodge.. 

Charles  Howard  . 
Cyrus  Luce 


Charles  A.  Smith  . . . . 
Edward  W.  Boutelle. 

John  Kabernagle 


June  20, 1873 

June  27, 1873 
June  27, 1873 

June  27, 1873 
July    1,1873 

July    5,1873 


AJaric  S.  Erabree  ....  July    5, 1873 

Charles  T.  Greer July  21. 1873 

J. J.  Weinbtrg July  21, 1873 

John  F.  Fitz«;erald.. .  July  21, 1873 


William  H,  Ray  . . . 
W.  E.  Hntohinson.. 
H.  W.  Tibbetts 


July  21, 1873 
July  26, 1873 
July  26, 1873 
Charles  M.  Brown . . . .  i  July  26, 1873 

Eugene  DuYere '  Jnly  26, 1873 

Charles  V.  Appel  . . . .  i  July  26, 1873 


Lloyd  Prat  her    

Marion  M.  Sickler 

Sidney  J.  Bronaon  ..  . 
Piorson  R.  Murnhey  . 

George  11.  Smitli 

Ira  W.  Birt  

J.T.Minchitt 

L.  A.  Welsh 

James  H.  Brice 

Robert  Reeder 

C.A.Ray 

John  Moll 

Samuel  W.  Naylor  . . . 

Hermann  Voss 

George  Feller 

Isaac  R.  Birt 

John  W.  A.  Kempers 

H.  S.  Montague 

Charles  Mays 

Thomas  Murray 

Rupert  R.  Rod'gers. . . 
Cyrus  Cramer 


Aug.  2,1873 
Aug.  2,1873 
Aug.  2,1873 
Aug.  15, 1873 
Aug.  15,  1873 
Aug.  15, 1873 
Aug.  15, 1873 
Aug.  21, 1873 
Aug.  21, 1873 
Aug.  21, 1873 
Aug.  25, 1873 
Aug.  30,  1873 
Aug.  rW,  1873 
Aug.  30, 1873 
Aug.  30. 1873 
Sept  6,1873 
Aug.  30, 1873 

Sept.  11,  1873 
Sept  11, 1873 
Sept.  \:\  1873 
S€*pt  15,  1873 
Sept  23, 1873 


Reported 

quah6ed  as 

assistant 


Ordered  on 
station. 


Aug.   2,1873    Aug.    5,1873 
July  26, 1873    Aug.  18. 1873 


July  26, 1873 


Sept  2,1873 


July  26, 1873    July  28,  ISTJ 
Sept  6,1873    Sept   8,1873 


Ang.  12, 1873 

Aug.  27, 1873 
Aug.   5,1873 


July  26, 1873 

Aug.  16. 1873 
Aug.    2,1873 

Aug.   2,1873 


Ang.  30, 1873    Sept,   2,1873 
.1  Sept  13, 1873 


Aug.  30, 1873    Sept    2, 1873 
Aug.    9, 1873  I  Aug.  12, 1873 

ISi'pt    2,1873 


I  July  30, 1873 


Remarks. 


Sept  27, 1873 
Sept  13, 1873 


I 

Sept  13, 1873  I . 
Sept  27, 1873   . 


Sept  12, 1873 


'  Sept  26, 1873 


Sept27,lH73; 

Sept  27, 1873  i  Sept.  29, 1873 


Sept  27, 1873 


Aug.  13, 18T3 


On  duty  as  assistant  at  Moon    Wash- 
ington, N.  H. 
On  duty  as  assistant  at  Pike's  Peak. 

Colo. 
On  duty  as  iassistant  at  Cincinnati. 

Ohio. 
On  duty  as  assistant  at  Cleveland, 

OUio. 
On  duty  as  as  sistantat  Baltimore,  Md. 
On  duty  at  office  of  Chief  Signal- 
Officer. 
On  duty  as  assistant  at  Wilmington. 

N.  C. 
On  duty  as  assistant  at  Boston,  Mass. 
On  duty  as  assistant  at  Shreveport, 

La. 
On  duty  at  offio«  of  Chief  Signal- 
Officer. 
On  duty  as  assistant  at  Detroit  Mich. 
On  duty  as  assistant  at  Saint  Louis, 

Mo. 
On  duty  as  assistant  at  Mobile,  Ala. 
On  duty  as  assistant  at  Pike's  Peak, 

Colo. 
On  duty  as  assistant  at  Philadelphia, 

Pa. 
In  arrest  at  Fort  Whipple,  Va. 
Awaitingordersat  Fort  Whipple,  Va. 

Do. 
On  duty  as  assistant  at  Saint  Loui«, 

Mo. 
Awaiting  orders  at  Fort  Whipple,  Va. 

Do. 
Dropped  from  instruction. 
On  duty  as  assistant  at  Portland. 

Oreg. 
Awaitingordersat  Fort  Whipple,  Va, 
On  duty  as  asj»i8tant  at  New  Orlt^aos. 

La. 
On  duty  at  Saint  Louis,  Mo. 
Awaiting  orders  at  Fort  Whipple,  Va. 
Still  under  instruction. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
On  dutT  at  office  of  Chief  Stomal - 

Officer. 
Still  under  instruction. 
Do. 
Do. 
Do. 
Do. 


FAPER  5. 


War  Department,  Office  of  the  Chief  Signal-Officer, 

Washington,  D.  C,  JuneT,  ld73. 

f Circular  No.  17.] 

Thin  circular  is  published  for  the  information  of  those  desiring  to  enter  the  signal- 
service,  United  States  Army,  with  reference  to  ita  field  duties,  including  field-signals 
and  electric  telegraph,  as  distinguished  from  the  full  duties  of  that  service,  which  iu- 
clude  the  observation  and  report  of  storms  aud  display  of  cautionary  signals,  &c. 
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1.  Entrance  into  this  service  in  all  csa^  is  by  enlistment  as  a  private  soldier  in  the 
Rejnilar  Army  of  the  United  States,  the  pay,  quarters,  allowances,  and  duties  being,  in 
the  tirst  inst-ance,  and  unless  changed  after  instruction,  detail,  or  promotion,  those  of  a 
private  soldier  in  the  sigrial-service.  United  States  Army.  All  men  enlisted  are  drilled 
ID  the*  use  of  arms  and  disciplined  in  the  dnties  of  soldiers.  The  term  of  service  is  five 
j>  JH,  anlesA  sooner  dtscharged.  The  Secretary  of  War  has  power  to  grant  discharges, 
which  this  office  is  antborized  to  promise  when  applied  for  on  proper  grounds  and  at  times 
when  no  special  injury  to  the  service  would  result  therefrom  ;  but  as  a  rule  no  appli- 
cation for  discharge  will  be  favorably  entertained  until  after  two  years  of  faithful 
-ervice,  and  not  then,  except  as  above  specified.  With  the  single  exception  that  men 
^nli^tin^  for  the  signal-service  will  not  be  transferred  to  any  other  branch  of  the  Army, 
iM  promise  will  l>e  given  which  can  alter  or  aft'ect  the  usual  terms  of  enlistment.  The 
"^-rvice,  while  atrictly  military,  is  also  probationary,  with  opportunities  for  advance- 
ment, depending  mainly  on  the  good  conduct  and  capacity  of  each  individual. 

Married  men  and  those  under  twenty-one  or  over  forty  years  of  age  are  not  enlisted. 
The  ittandard  height  is  five  feet  four  inches  and  upward. 

i  AppHcantii  can  present  themselves  in  person  to  the  officer  in  charge  at  Fort  Whip- 
ple, V».,  near  Washington,  D.  C,  or  to  the  observer-sergeants  of  the  HJgnal-service  at 
I  lie  folio  win  i^f  points,  viz:  New  York,  Philadelphia,  Baltimore,  Cincinnati,  Saint  Louis, 
H-'MOD,  Bnfi'alo,  Chicago,  Cleveland,  Detroit,  Indianapolis,  and  Louisville,  which  ser- 
iZKtntsare  ordered  to  present  proper  applicants  to  the  recruiting  officers  of  the  United 
Mate's  Army  in  those  cities.  Xo promise  or  statement  different  from  this  circular^  made  by 
cny  one,  U  authorized,  or  mil  be  allowed  to  affect  the  terms  of  enlistment  of  any  recruit.  Re- 
t.nitji  ealist*^  at  Fort  Whipple,  or  at  the  above-mentioned  cities,  are  placed  on  duty  in 
tb»-firht  instance  at  Fort  Whipple  or  at  such  other  stations  where  their  services  may 
U  mofrte  available.  They  will  not  be  precluded  from  eventual  advancement  to  the  full 
<buie^  of  the  signal -service,  and  promotion,  in  case  they  prove  fit  and  worthy,  but  will 
not  W  coasidered  as  included,  upon  their  enlistment,  in  the  regulations  made  for  those 
refmitB  who  may  have  been  enlisted  with  special  reference  to  the  full  duties  above  re- 
ftrrtd  to.  They  may,  however,  be  subject  to  detail  on  any  of  the  dnties  of  the  signal- 
jierrice  in  the  discretion  of  higher  authority. 

X  The  pay  and  allowances  of  either  a  sergeant  or  private  vary  according  to  the 
Hiararter  and  place  of  the  dnties  and  the  length  of  the  service  of  each  individual. 
The  following  table  exhibits  the  average  amount  per  month  for  five  years,  according 
to  tht;  present  law  : 


Bank. 

When  at  Fort 

Whipple,  Va., 

or  at  a  military 

post. 

When  on  sta- 
tion. 

When  at  this 
oflBce. 

«^V^oU                   

rJl  87 
17  18 

$74  63 
57  99 

192  49 

f'nrjtea          .   -   -- 

88  45 

Of  the  above  amounts  $1  per  month  in  the  third  year,  (2  per  month  in  the  fourth 
'>':ir.  and  fCf  per  month  in  the  fifth  year,  are  retained j  and  will  not  be  paid  until  final 
«  wharge  after  faithful  service.  An  allowance  for  clothing,  averaging  $:{.02  per  month 
t '.'  ^r;:eante  and  $2.98  for  privates,  is  also  included  in  the  above,  which,  if  clothing  is 
•-'•t  drawn  in  kiud,  is  also  retained  until  discharged.  When  at  Fort  Whipple,  both  ser- 
j»'ants»  and  privates  receive  quarters  and  rations,  and  at  all  places  are,  when  ill,  pro- 
tKled  with  medical  attendance  and  medicines. 

4.  Applications  being  frequently  made  for  enlistment  iu  this  service,  conditioned 
'  [Mm  the  applicant  being  placed  upon  some  specified  duty  or  stationed  at  a  particnfar 
rlaiv,  it  is  to  b«  clearly  nnderstood  that  no  such  qualification  of  the  contract  of  en- 
..o-TuK-ot  will  be  allowed  or  considered,  the  wants  of  the  service,  which  cannot  be 
<LoTKD  in  advance,  regulating  all  details  of  duty. 

Kj  order  of  ttje  Chief  Signal-Officer  of  the  Army  : 

GARRICK  MALLERY, 

Captain  and  Breret  Lieut.-  Col.  U,  S.  A.,  Acting  Signal-Officer  and  Assistant, 


Paper  6. 


War  Department,  Office  of  the  Chief  Signal-Officer, 

Washington,  D.  C.yJuly  1,  1873. 

[Circular  No.  18.] 

Thi«  circolar  is  published  for  the  information  of  those  desiring  to  enter  the  service 
<  f  the  United  StAtes  with  reference  to  the  full  duties  of  the  signal-service,  including 
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not  only  fiold-siffnals  aud  telegraphy,  but  also  the  observation  and  report  of  storms, 
by  telegraph  aud  sigual,  and  display  of  cautionary  signals,  for  the  benefit  of  commerce 
and  agriculture,  under  the  joint  resolution  of  Congress  approved  February  9, 1870,  the 
acts  of  Congress  approved  June  10, 1872,  and  March  3,  1673,  and  the  authorization  of 
the  Secretary  of  War,  and  for  such  other  duties  as  may  be  required  in  connection 
therewith. 

1.  Entrance  into  this  service  in  every  case  is  by  enlistment  as  a  private  soldier  in 
the  Regular  Army  of  the  United  States,  the  pay,  quarters,  allowances,  and  duties  being, 
in  the  tirst  instance,  aud  unless  changed  after  instruction,  detail,  or  promotion,  as  here- 
inafter explaineil,  tiiose  of  a  private  soldier  in  the  signal-service,  United  States  Army.  ^ 
All  men  enlisted  are  drilled  in  the  use  of  arms  and  disciplined  in  the  duties  of  soldiers.  * 
The  term  of  service  is  five  years,  unless  sooner  discharged.  The  Secretary  of  War  has 
power  to  grant  discharges,  which  this  office  is  authorized  to  promise  when  applied  for 
on  proper  grounds,  and  at  times  when  no  special  injury  to  the  service  would'  result 
therefrom ;  but  as  a  rule  no  application  for  discharge  will  be  favorably  entertained 
until  after  two  years  of  faithful  service,  and  not  then,  except  as  above  specified.  With 
the  single  exception  that  men  enlisting  fur  the  signal-service  will  not  be  transferred  to 
any  other  branch  of  the  Army,  no  promise  will  be  given  which  can  alter  or  aflTect  tbe 
usual  terms  of  enlistment.  The  service,  while  strictly  military,  is  also  pnibationary, 
with  op]>ortunitieB  for  advancement,  depending  mainly  on  the  good  conduct  and  ca- 
pacity of  each  individual,  and  it  is  intended  to  place  competent  men,  who  enlist  with 
a  view  to  promotion  to  the  position  of  observer-sergeant,  on  dnty  whore  instruction 
can  be  obtained  and  opportunity  for  study  afforded. 

The  Chief  Signal-Officer,  in  his  annual  report  for  1871  to  the  Secretary  of  War,  rec- 
ommended that  a  commission  in  the  Army  be  giveu  each  year  to  the  sergeant  who 
shall  m  that  year  be  reported  as  most  distinguished  for  fidelity  and  ability,  and  in  each 
of  the  years  1872  and  1873  an  enlisted  man  of  the  signal-service  was  promoted  to  be  a 
commissioned  officer. 

Married  men  and  those  under  twenty-one  or  over  forty  years  of  age  are  not  enlisted. 
The  standard  height  is  five  feet  four  inches  and  upward. 

2.  Enlistments  at  this  office  are  confined  to  candidates  who  have  passed  an  exami- 
nation prior  to  enlistment,  befoi-e  a  board  appointed  by  the  Chief  Signal-Officer,  which 
meets  at  this  office  every  Thursday  at  noon,  and  before  which  they  must  appear  at 
their  own  expense.  Testimonials  as  to  good  character  and  capacity,  signtM^l  by  persons 
known  at  this  office,  must  be  presented,  together  with  an  application  in  the  handwrit- 
ing of  the  candidate,  (addressed  to  the  Chief  Signal-Officer  of  the  Army,)  stating  his 
age,  past  and  present  avocation,  and  residence.  The  examination  will  be  chiefly  di- 
rected to  accurate  spelling,  legible  handwriting,  proficiency  in  arithmetic,  with  special 
attention  to  decimal  fractious,  and  the  geography  of  the'  United  States.  Aft«r  a  fa- 
vorable report  from  the  above-mentioned  board,  and  also  a  physical  examination  by 
the  surgeon,  the  candidate  will  be  enlisted,  assigned  to  the  signal-service,  and  unless 
detailed  for  some  special  dnty  connected  with  this  office,  will  be  ordered  to  Fort  Whip- 
ple, Va.,  near  f  bis  city,  where  the  signal-service  detachment  aud  school  of  instruction  is 
stationed,  aud  will  be  placed  at  once  under  instruction  to  prepare  for  the  duty  of  as- 
sistant to  an  observer  on  station;  also  performing  the  general  duties  of  soldiers  at 
hours  when  not  required  for  instruction.  When  reportecT  by  the  instructor  as  quali- 
fied, the  enlisted  man  will,  as  the  wants  of  the  service  require,  be  detailed  on  the 
above-mentioned  duty  of  assistant.  The  length  of  time  between  being  ordered  under 
instruction  and  being  detailed  as  assistant  varies  with  the  capacity  and  conduct  of 
the  individual,  but  has  averaged  about  six  weeks. 

3.  Meu  who  do  not  present  themselves  at  this  office  for  the  above-mentioned  exam- 
ination can  apply  in  person  to  the  officer  in  charge  at  Fort  Whipple,  Va.,  or 
to  the  observer -sergeants  of  the  signal-service  at  the  following  points,  viz:  Neir 
York,  Philadelphia,  Baltimore,  Cincinnati,  Saint  Louis,  Bostou,  Bufialo,  Ohioa^co. 
Cleveland,  Detroit,  Indianapolis,  and  Louisville,  which  sergeants  are  ordered  to 
prestmt  proper  applicants  to  the  recruiting  officers  of  the  United  States  Army 
in  those  cities.  So  promise  or  atatement  different  from  thi$  circuloTy  made  by 
an§  OMy  is  authorized^  or  tcill  he  allowed  to  affect  the  terms  of  enlistment  of  any  recruit. 
Recruits  enlisted  at  Fort  Whipple,  or  at  the  above- meu tioned  cities,  are  placed  ou 
duty,  in  the  first  instance,  at  Fort  Whipple,  as  private  soldiers  of  the  signal-service  de- 
tachment for  at  least  two  months,  after  which  they  have  the  privilege,  their  conduct 
being  good,  to  be  examined,  on  their  application,  by  the  same  board  above  sdluded  to, 
the  examination  being  identical  with  tnat  required  of  the  civilian  candidates  prior  to 
enlistment,  and  on  passing  that  examination  they  are  ordered  under  instruction  ander 
the  same  circumstances  as  above  explained  in  paragraph  2.  The  distinction  is,  that 
being  enlisted  in  the  above  cities  before  examination  by  the  board,  they  are  transi>ort«d 
to  Fort  Whipple  at  the  expense  of  the  United  States,  also  receiving  rations  em  route  or 
commutation  therefor,  instead  of  presenting  theuiselves  at  this  office  at  their  owu  ex- 
pense ;  and  also  that  they  take  the  risk,  if  they  shcmld  fail  to  pass  the  required  ext^ui- 
ination,  of  remaining  on  the  naaaX  duty  of  aoldiecs  of  the  signal-servioe  detaohiiiieQt> 
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insteftA  of  being  detailed  as  oflsistant  to  an  observer,  or  on  other  duty  requiring  the 
tmonnt  of  education  exhibited  by  those  passing  the  examination. 

4.  All  soldiers  of  the  signal-service,  wherever  enlisted,  who  have  passed  the  above- 
deeeribed  examination,  and  have  been  instructed  and  detailed  on  duty  as  assistant  to 
an  observer  on  station,  or  similar  duty  at  this  office,  are  required  to  perform  such  du- 
ties satisfactorily  for  six  months  before  promotion  from  private  to  sergeant.    As  a  rule, 
inch  men  may,  after  the  expiration  of  that  time,  be  ordered  to  Fort  Whipple  as  candi- 
dates for  promotion,  and  after  additional  instruction,  drill,  and  discipline  in  the  duties 
of  soldiersy  are  examined  by  a  board  of  tinal  examination,  also  appointed  by  the  Chief 
Signal-Officer,  and  meeting  at  this  office,  but  difiering  from  the  board  of  preliminary 
examination  before  mentioned,  both  in  its  members  aud  the  character  of  examination, 
the  latter  being  exclusively  on  the  course  of  study  and  practice  in  reference  to  the 
special  duties  of  the  service  with  which  the  candidate  has  had  the  opportunity  to  be- 
come familiar  after  his  enlistment.    They  will  also  be  examined  by  a  board  of  officers, 
convened  at  Fort  Whipple,  as  to  their  proficiency  in  the  military  duties  of  a  sergeant. 
On  passing  these  examinations  the  canaidate  will,  as  vacancies  occur,  be  promoted  to 
be  sergeant,  signal-service.  United  States  Army. 

5.  The  daties  of  an  observer- sergeant  on  station,  as  also  those  of  an  assistant  to  an 
ofaeerver,  will  be  chiefly  those  pertaining  to  the  observation,  record,  and  proper  publi- 
cation and  report,  at  such  times  as  may  be  required,  of  the  state  of  the  barometer, 
theruiometer,  hygrometer,  rain-gan^e,  and  other  instruments,  (instruction  in  the  use 
of  which  will  be  given  under  the  direction  of  this  office,)  and  the  report  by  telegraph 
or  signal,  at  such  times  as  indicated  and  to  such  places  as  may  be  designated  by  the 
Chief  &igual-Officer,  of  the  observations  as  made,  or  such  other  information  as  may  be 
reqnirtKi — the  telegraphic  reports  to  be  forwarded  by  the  regular  telegraphic  operators, 
or  in  such  manner  as  may  be  directed.  The  utmost  precision  will  be  required  iu  ob- 
servations and  reports.  The  specification  of  these  particular  duties  is  not  to  exclude 
BQch  othen  connected  therewith  as  may  be  necessary. 

The  object  of  this  plan  is  to  insure  the  correctness  and  regularity  of  reports  by  hav- 
ing them  made  under  military  coutrol.  Jt  being  desired  to  make  this  body  of  men  es- 
pecially Select,  rigid  examinations  will  be  insisted  upon. 

Ail  fbe  datiefi  will  be  performed  Btrictly  under  the  discipline  of  military  law,  all 
ptntmB  in  the  military  service  being  subject  to  trial  and  punishment  for  improper  con- 
duct or  neglect  of  duty  under  the  Rules  and  Articles  of  War.  The  penalties  for  neg- 
lect of  duty,  bad  conduct,  &c.,  are  dishonorable  discharge,  or  such  other  punishment 
as  a  court-martial  may  direct,  or  as  may  be  provided  for  by  the  customs  of  the 
service. 

The  United  States  is  entitled  to  the  whole  time  of  the  person  enlisted ;  but  the  du- 
ties n-quired  on  station  are  of  such  a  nature  that,  with  care  and  diligence,  some  time 
between  the  hours  of  reports,  when  no  active  duty  is  pressing,  will  generally  bo  at  the 
disposal  of  the  observer,  which  may  be  devoted  to  reading  or  study.  Most  of  those 
already  enlisted  have  had  such  purposes  in  view.  No  employment  of  this  nature  can, 
however,  Ije  permitted  to  interfere,  in  any  way,  with  that  prompt  and  constant  atten- 
tion to  duty  which  will  be  insisted  upon. 

B.  The  pay  and  allowances  of  both  sergeant  and  private  vary  according  to  the  char- 
acter and  place  of  the  duties  and  the  length  of  the  service  of  each  individual.  The  fol- 
lowing table  exhibits  the  average  per  mouth  for  five  years,  according  to  the  present 
law: 


Rank. 

When  at  Fort 

Whipple.  V».,  or 

at  a  military 

pOftt. 

When  on  sta- 
tion. 

When  at  this 
office. 

PriTMe* 

$34  44 

19  62 

$77  25 
60  43 

$95  06 
90  89 

Of  the  above  amounts  $1  per  month  in  the  third  yeai*,  $2  per  month  in  the  fourth 
fBtr,  aud  ^  per  month  in  the  fifth  year  are  retained,  and  will  not  be  paid  until  final 
diacharge  after  faithfnl  service.  An  allowance  for  clothing,  averaging  8r).59  per  mouth 
bt  sergeants  aud  $5.42  for  privates,  is  also  included  in  the  above,  which,  if  clothing  is 
001  drawn  in  kind,  is  also  retaine<l  until  discharge.  When  at  Fort  Whipple,  both  ser- 
geaau  and  privat««  receive  Quarters  and  rations,  and  at  all  places  are,  when  ill,  provided 
with  oiedical  attendance  and  medicines. 

7,  Applications  being  frequently  made  for  enlistment  in  this  service,  conditioned 
Bpoa  the  applicant  being  placed  npon  some  specified  duty  or  stationed  at  a  particular 
ptMot,  it  is  to  be  clearly  nnderstood  that  no  such  qualification  of  the  contract  of  enlist- 
neiit  will  be  allowed  or  considered,  the  wants  of  the  service,  which  cannot  be  known 
to  advance,  regulating  all  details  of  dntv. 
By  Older  of  the  Chief  Signal-Officer  of  the  Army. 

GARRICK  MALLERY, 
(UtpUOm  Ftnt  I^famtry,  JBvi.  LU  Col,  U.  8.  A.,  Acting  Signal-Officer  affd^AsHatanf. 
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Paper  7. 

INSTRUCTIONS  TO  OBSERVER-SERGEANTS,  SIGNAL   SERVICE,  U.  8.  A..  OS 

DUTY  AT  STATIONS. 

[General  Orders  No.  32.1 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Washington,  D.  C,  September  IV),  1873. 
1.  Observer-sergeants,  sigtfal  service  United  States  Army,  on  duty  at  stations,  wU\ 
strictly  comply  with  the  following  instrnctions,  (in  place  of  those  heretofore  issaed  to 
them  from  this  office,)  which  will  also  be  used  as  a  text-book  in  all  instructioo  j^iveD 

to  enlisted  men  at  Fort  Whipple,  Va.,  or  on  station. 

«  «  «  «  «  «  • 

By  order  of  the  Chief  Signal-Officer  of  the  Army. 

GARRICK  MALLERY, 
Captain  First  Infantry,  Bvt,  Lt.  Col.,  U.  S.  A.,  Acting  Signal-Officer  nnd  Asmtant. 


INSTRUCTIONS. 

1.  Each  observer,  npon  arriving  at  his  station,  will  immediately  proceed  to  secure  a 
•  room  suitable  for  office  purposes  and  the  storage  of  instrnmeuts  and  other  Unit«i 
States  property  in  his  charge.  This  room  must  be  in  the  immediate  vicinity  of  the 
telegraph-office  charged  with  the  transmission  and  receipt  of  the  weather  reports,  and 
should  be  in  the  upper  story  of  a  building  and  contain  at  least  one  window  facing  the 
north.  In  all  ca^es  he  will  endeavor  to  get  permission  to  occupy  the  roof  of  this  build- 
ing for  the  necessary  exposure  of  his  instruments,  and,  at  stations  specially  designated 
by  the  Chief  Signal-Officer,  for  the  erection  of'an  instrument-room,  in  accordance  with 
plans  furnished  by  this  office.  A  lease  of  this  room  for  a  period  of  one  year,  with  the 
privilege  of  renewal  on  the  part  of  this  office,  in  accordance  with  the  regular  fonnsto 
bo  furnished  the  observer  on  application  to  the  property  and  disbursing  officer,  wilUie 
made  out  and  properly  signed  before  any  expense  is  incurred  in  fitting  up  the  room  or 
putting  up  instruments.  When  such  permission  cannot  be  obtained,  or  a  snitableroof 
found,  and  at  all  stations  not  designated  as  above,  an  instrument-shelter  will  be  cod- 
structed  substantially  as  follows : 


Select  a  window  fronting  the  north ;  remove  the  lattice-blinds,  if  there  be  any,  and 
along  the  exterior  jambs  of  the  window  place  perpendicularly  two  pieces  of  lattice- 
work, (a  a,)  projecting  to  a  distance  of  from  20  to  24  inches  from  the  panefi.  At  hiilf 
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this  distance,  10  or  12  inches  from  the  panes,  and  at  the  height  of  the  eye  of  the  ob- 

w\er,  when  in  the  chamber,  paasfrom  one  end  of  the  shelter  to  the  other  two  small  woo<len 

traoBYenie  bars,  (c  c,)  each  an  inch  broad,  for  the  purpose  of  supporting  the  instru- 

mtnXK    Upon  the  outer  edge  of  the  sides  fasten,  in  the  usual  way,  (b  b,)  the  latticed 

Uinds  which  were  removed  from  the  jambs,  or  two  others  provided  for  the  purpose. 

Tliefie  blinds  will  be  hinged  to  the  side-walls  so  as  to  be  opened  when  necessary^  and 

Mcored  in  the  middle  by  an  ordinary  staple  and  hook.    Ten  inches  outside  of  this 

frame-work  an  onter  wall,  also  of  lattice- work,  will  be  placed  with  the  front,  openins 

in  the  center  in  the  same  manner  as  the  inner  wall.    The  whole  must  be  covered  with 

&  email  inclined  roof  of  boards,  (E  B,)  placed  at  least  15  or  20  inches  above  the  in- 

stniment.    The  lower  part,  (J,)  or-  the  base,  may  remain  open,  unless  the  shelter  is 

within  10  feet  of  the  gronnd,  in  which  case  the  bottom  will  be  covered  with  slats  2 

ioches  wide,  placed  1  mch  apart.    The  instrument  shelter  will  be  painted  with  white 

lead.   The  building  selected  should  be  detached  from  other  buildings,  and  where  this 

eaDDot  be  had,  ahonld  be  higher  than  those  surrounding  it.    Too  much  attention 

cannot  be  given  to  the  proper  setting  up  of  the  instruments  and  their  protection  from 

local  inflnences. 

2.  An  observer,  npon  arriving  at  his  station,  will,  as  soon  as  practicable,  put  himself 
in  commonication  with  the  board  of  trade,  chamber  of  commerce,  boarcl  of  under- 
writers, and  such  other  bodies  as  may  desire  to  co-operate  with  this  office  in  its  efforts 
to  make  the  service  locally,  as  well  as  generally,  useful.  If  meteorological  committees 
IttTe  not  been  appointed  by  any  or  all  of  these  bodies,  their  appointment  should  be 
Bned  as  a  matter  of  special  importance,  and  the  committees  requested  to  place  thcm- 
letves  in  commnnication  with  the  Chief  Signal-Officer.  He  will  also  communicate  with 
uch  coUeges,  scientific  associations,  and  other  institutions  of  learning  as  may  be 
located  at  or  near  his  station,  and  will  explain  to  their  officers  and  members  the  nature 
and  object  of  his  duties,  and  invite  their  co-operation.  He  must  bear  constantly  in 
mind  that  it  is  expected  he  will  use  every  effort  in  his  power  to  render  his  office  of  the 
greatest  poblic  utility. 

3.  The  office-fnmitore  will  be  of  the  plainest  kind,  and  consist  only  of  such  articles 
as  are  abeointely  necessary  for  the  proper  transaction  of  business.  The  room,  furniture, 
and  iostnunenta  must  be  kept  neat  and  clean  at  all  times,  and  always  prepared  for 
inspection. 

4.  The  regular  reports  from  station will  commence  with  the  morning  report 

o( J  and  from  and  after  that  date  three  observations  will  be  made  daily,  and  trans- 
mitted by  telegraph,  to ,  and  four  observations,  at  different  hours,  for  transmission, 

weekly,  to  this  o^ce. 

5.  The  observations  for  telegraphic  transmission  will  be  taken  daily  at a.  m., 

p.  m.,  and p.  m.,  (local  time,)  and  after  the  proper  corrections  are  made,  will 

be  entered  on  Form  5,  supplied  by  this  office,  and  also  in  the  daily  record  of  observa- 
tions and  the  record  of  bulletins,  and  a  weekly  record  of  them  on  Form  4  will  be  sent 
to  this  office.    The  instruments  will  be  read  in  the  following  order : 

1.  Barometer.  2.  Thermometer.  3.  Hygrometer. 

4.  Anemometer.  5.  Anemoscope.  6.  Bain-gauge. 

6l  The  readings  of  the  different  instmments  must  be  entered  as  made  in  the  original 
lecord  of  observations  and  not  copied  in  from  a  slip  of  paper.  Observers  will  habitu- 
tlly  carry  this  book  when  making  an  observation,  and  enter  the  readings  in  p^tcilj  as 
looted  at  the  time.  They  will  also  use  this  book  for  making  the  proper  corrections,  as 
indicated  by  tiie  marginal  refBrences.  Pen  and  ink  must  not  be  used  for  entering  any 
obserralion  or  correction.  The  mid-dav  observations  will  be  entered  on  the  spore  pages 
of  this  Iwok,  using  one  column  for  each  day  properly  dated  and  timed. 

7.  The  refmrts  will  be  handed  by  tlie  observer  m  person  to  the  operator  charged  with 
tbcir  transmission,  in  the  order  and  at  the  times  named  below,  viz  :  Kcport  No.  1,  at 
-^  am. ;  report  No.  2,at  — ^  p.  m* ;  report  No.  3,  at  —  p.  m.  The  mid-day  report,  when 
•eat  by  teli^rapb,  will  be  filed  as  soon  as  practicable  after  the  observation  is  made. 

^  Obiervers  must  be  at  the  telegraph-office,  with  the  reports  carefully  and  plainly 
^tten  oQt  ia  d^pUeate,  ten  minutes  before  the  hours  named  above,  in  order  that  the 
operator  may  be  notified  in  time  to  prepare  for  their  transmission,  and  must  obtain  the 
■^tttnre  of  the  operator  to  both  oopies  of  each  report,  with  the  exact  time  of  receipt  by 
hia.  They  will  also  furnish  the  manager  of  the  office  with  a  plainly  written  or  printed 
^  of  stations  (with  their  proper  telegraphic  numbers)  from  which  reports  are  to  be 
vcttired  at,  and  also  of  those  to  be  sent  from,  his  office,  with  the  names  of  the  stations 
to  vhirh  they  are  to  be  sent.  If  reports  are  to  be  transferred  or  selected  for  transfer  at 
•ST  »Ution,  the  observer  at  that  station  must  personally  attend  to  such  transfer  or 
sefeetion,  unless  prevented  by  sickness  or  other  extraordinary  cause.  To  provide 
HKmi  mich  an  event,  ho  must -so  arrange  with  the  manager  that  the  regular  trans- 
>"iiROQ  of  reports  will  not  bo  interrupted  by  his  absence. 

i  The  following  ia  a  list  of  stations,  with  their  proper  telegraphic  numbers.    Those 

Digitized  by  VjOOQ IC 


322 


REPORT  OP  THE  SECRETARY  OF  WAR. 


to  be  received  at  station  No. are  nnderlined  in  red  ink,  and  any  failure  to  receive 

them  must  be  promptly  reported  to  this  office,  with  a  statement  of  the  probable  caaae 
of  failure. 


Scation. 


No. 


Station. 


No. 


Cape  Boziore,  Canada 

Chatham,  KB 

Santiago  de  Caba 

Kingston,  Jamaica 

Father  Point,  Canada 

Sydney,  C.B 

Sim  Juan,  Porto  Bioo 

Bridgetown,  Barbadoes .... 
Basse  Terre,  Guadelonpe. . . 

Plalster  Cove,  N.  S 

SaintJohu'sN.  B 

Portland,  Mo 

Boston,  Mass 

New  London,  Conn 

New  York  City,  N.  Y 

Albany.  N.Y 

Philadelphia,  Pa , 

Balnmoro,  Md 

Washington,  D.  C 

Wilmington,  N.  C 

Charleston,  S.C 

Savannah,  6a 

AugRsta,6a 

Lake  City,  Fla 

Key  West,  Fla..^ 

Montgomery,  Ala 

MoblKAla 

New  Orleans,  La 

San  Francisco,  Cal 

Norfolk,  Va 

Oswego,  N.  Y 

Rochester,  N.  Y 

Buffalo,  N.Y 

Cleveland,  Ohio 

Toledo,  Ohio , 

Detroit,  Mich , 

Chicago,  111 , 

Milwaukee.  Wis 

Saint  Paul,  Minn 

DuLuth,  Minn 

Pittsburgh,  Pa 

Knoxville.  Tenn 

Indianapolis,  Ind 

Lynch  burgh,  Va 

Burlington,  Vt 

Mount  Wnnhington,  N.  H. 

Keokuk,  Iowa 

Grand  Haven,  Mich 

Escanaba,  Mich 

Marquette,  Mich 


Darenport,  Iowa 

Learenworth,  Kant 

Cairo.  lU 

Cape  May,  N.J 

GflJvoston.  Tex 

Montreal,  Canada 

?uebeo,  Canada 
oronto,  Canada 

PunUBassa,  Fla 

Wood's  Hole,  Mass 

y  icksbnrg.  Miss 

Memphis,  Tenn 

Naahvilie,  Tenn 

Loai8Tille,Ky 

Cincinnati,  Ohio 

Saint  Louis,  Mo 

Omaha,  Nebr 

Cheyenne,  Wyo 

Santa  FA^N.  kex 

Corinne,  Utah 

Fort  Benton,  Mont  — 

Shreveport,  La •. . 

JacksouTille,  Fla 

Portland,  Oreg 

San  Diego,  Cal 

Denver,  Colo 

Virginia  City,  Mont. . . . 
Port  Stanley,  Canada . . 

Port  Dover,  Canada 

Kingston,  Canada 

Saugeen,  Canada 

Breckinridge,  Minn  — 

Fort  Sully,  Dak 

Indianola,  Tex 

Alpena,  Mich 

Pembina,  Dak 

La  Crosse,  Wis 

Fort  Garry,  Manitoba  . 

Halifax,  IJ.S 

Lexington,  Ky 

Wytheville,  Va 

Morgantown,  W.  Va  . . . 
Fort  Gibson,  Ind.  T  ... 

Eastport,  Me 

Yankton,  Dak 

New  Haven,  Conn 

Erie,  Pa 

Dubuque,  Iowa 

Pike's  Peak,  Colo 

Havana,  Cuba 


51 
S3 
53 
54 
55 
56 
57 
56 
59 

eo 

61 
6S 
63 
64 
65 
66 
67 
6d 
69 
70 
71 
Ti 
73 
74 
75 
76 
77 
Si 
79 

eo 
ei 

P2 
83 
1^4 
65 
86 
87 


90 
91 
03 
93 

94 
95 
96 
97 
H8 
99 
100 


10.  At  each  station  an  observation  of  the  barometer  will  be  taken  daily  at  12  ni., 
Washington  mean  time,  and  if  a  change  equal  to,  or  ^ater  than,  fifteen  hundredths 
of  an  inch  has  taken  place  since  the  regular  morning  telegraphic  obaervation,  the 
fact  will  be  reported  immediately  by  telegraph  to  the  Chief  Signal-Officer,  with  tho 
direction  of  wind  and  state  of  weather  and  the  velocity  of  the  wind  in  miles  per  hour ; 
the  whole  being  sent  in  the  same  order  in  which  they  are  given  here,  and  in  the  regu- 
lar cipher  words.  A  regular  weekly  report  of  these  mid-day  observations  will  be  made 
out  on  Form  4  and  mailed  to  the  central  office  with  the  other  reports  on  this  form. 

In  these  special  reports  the  barometer  will  be  corrected,  io  the  usual  manner,  for 
temperature,  elevation,  and  instrumental  error. 

11.  In  addition  to  tho  midday  observation  and  those  made  for  telegraphic  transmis- 
sion, throe  othei-fl  will  bo  taken  daily— at  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  (local  time,) 
respectively.  These  will  bo  rcconled  upon  Form  4  in  the  same  manner  as  the  telegrapliio 
observations,  but  on  a  separate  sheet,  and  a  copy  of  them  will  be  forwarded  weekly 
to  tho  office  of  the  Chief  Signal-Omccr. 

12.  Aiter  delivering  liia  own  reports  to  tho  operator,  each  observer  or  an  assistant 
designated  by  tlio  observer  will  i-emain  in  the  telugraph-office  until  they  are  sent  to 
their  propcr'dcsti nation,  aud  until  the  reports  from  other  stations  intended  for  uao  at 
his  station  ni*c  received,  or  nntil  assured  that  their  receipt  has  been  prevented  by  84Hiie 
cause  beyond  the  control  of  the  oi>erator.  Tho  rejiorta  for  station  No,  —  should  be 
received  by a.  m.,  —  p.  m.,  aud  m.,  re»i>ectively ;  aud  when  they  aro  do- 
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Uyed  beyond  these  bonre,  the  facts  should  in  all  cases  be  promptly  ceported  to  this 
Met  by  mail,  with  s  statement  of  the  cause  of  delay  when  known. 

13.  To  avoid  useless  delay  in  getting  out  the  bulletins,  observers  should  arrange, 
whenever  practicable,  to  have  the  use  of  a  desk  or  table  in  or  near  the  operating-room 
of  the  telegraph-office,  in  order  that  the  reports  may  be  translated  and  written  out 
properly  as  rapidly  as  received.  Where  permission  to  occupy  the  room  for  this  pur- 
pose is  granted  by  the  manager,  a  small  table  will  be  furnished  by  this  office  for  the 
use  of  the  observer,  whenever  necessary. 

14.  The  telegraph-offices  at  which  the  reports  are  received  will  be  kept  constantly 
supplied  by  (he  observers  with  Form  2,  and  in  all  cases  the  receiving  operator  will  be 
required  to  fill  in  this  form  with  the  name  of  station,  date^  and  time  that  reports  are 
received.    Observers  will  in  like  manner  fill  up  Form  5  before  delivery. 

15w  Etporta  must  be  made  an  Sundays  at  the  regular  hourSf  and  delivered  punctually  at  the 
teUgrapk- office, 

16.  Immediately  upon  the  receipt  of  the  morning  reports  at  any  station  the  observer 
will  translate  them  into  ordinary  language,  and  write  them  out  clearly  and  plainly  on 
the  bulletin  sheet,  (Form  3.)  filling  in  each  column  with  the  data  named  in  its  heading. 
The  oianifold  issue  of  the  bulletin  will  be  used,  and  when  completed,  copies  will  be  reg- 
ularly poeted  in  the  rooms  of  the  beard  of  trade,  chamber  of  commerce,  and  such  other 
conspicuous  places  as  may  have  been  officially  designated.  Copies  may  also  be  fur- 
nkbed  to  private  individuals  when  nersonal  application  is  made  for  them  at  the  ob- 
eerrer's  office,  and  their  preparation  does  not  ipterfere  with  the  issue  of  those  def»igned 
for  public  use,  or  with  the  ordinary  and  regular  duties  of  the  station.  A  copy  will  be 
famished  to  each  evening  newspaper  published  at  the  station,  and  its  regular  publica- 
tion secured,  if  possible.  The  local  observations  will  invariably  be  entertni  in  all  buUe- 
tiiis,  press-reports,  and  maps.  At  stations  supplied  with  the  manifold  maps,  their  prep- 
aration follows  the  bulletins,  and  they  will  be  printed  as  rapidly  as  practicable,  and 
furnished  to  such  parties  as  may  be  designated  by  this  office,  upon  the  recommenda- 
tion of  the  observer  in  charge.  The  *^  War  Department  Weather  Map  "  will  then  be 
changed  in  accordance  with  the  following  key  and  instructions : 

The  index  consists  of  an  arrow,  disk,  and  card,  which  show  the  direction  and  velocity 
of  the  vind,  state  of  the  weather,  height  of  the  barometer,  and  height  of  the  thermom- 
eter, sod  relative  humidity  at  the  place  on  which  they  are  affixed.  The  index  will  be 
changed  once  daily,  at  10  a.  m.,  or  as  near  that  hour  as  is  practicable.  The  arrow  flies 
with  the  wind. 

A  red  disk  indicates  clear  weather. 

A  bise  disk  indicates  sky  covered  with  clouds. 

A  i-blne  disk  indicates  sky  onorfonrth  covered  with  clouds. 

A  4-bIne  disk  indicates  sky  one-half  covered  with  clouds. 

A  f-blue  disk  indicates  sky  three-fourths  covered  with  clouds. 

A  black  di(*k  indicates  rain. 

A  white  and  black  barred  disk  indicates  snow. 

A  silicate  tag  projecting  below  the  disk,  and  held  in  position  by  the  same  screw  that, 
fastens  the  arrow  and  disK,  shows  the  velocity  of  the  wind  in  miles  per  hour,  the  height 
of  the  barometer  in  inches  and  hundredths,  and  the  height  of  the  thermometer  in  de- 
grees, Fahrenheit,  and  the  percentage  of  humidity. 

Example : 


29.55 
70 

9B 


In  using  these  tags  a  hole  will  be  drilled  through  them  neaj  the  upper  end,  by  which 
tbey  will  be  fastened  to  the  screws.    When  the  symbols  are  changed,  those  tags  need 
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fiot  be  remove^),  as  the  lead-pencil  writing  may  be  erased  by  means  of  a  small  piece 
of  sponge  slightly  moisteuetl,  taking  care  that  the  face  of  the  map  is  not  soiled.    * 

With  proper  care  these  tags  will  thus  last  for  a  number  of  months. 

The  barred-disk  A  indicates  snow,  and  the  position  of  the  arrow  a  a  that  the  wind 
is  blowing  from  the  west.  The  upper  figure  on  the  card,  c,  shows  that  the  velocity 
with  .which  the  wind  is  blowing  is  seven  miles  per  hour.  The  height  of  the  barometer, 
sho\^  by  the  middle  figures,  is  twenty-nine  inches  and  fifty-five  hundredths,  the  heif^ht 
of  the  thermometer  seventy  degrees  above  zero,  and  the  relative  humidity,  indicated 
by  the  lower  figures,  is  9B  per  eent.  When  the  temperature  is  below  zero  the  minns 
sign  should  always  be  prefixed. 

To  facilitate  changing  the  disks  they  are  cut  so  as  to  slip  on  and  off  without  remov- 
ing the  clamp,  as  shown  in  the  following  figure : 


\ 


O 


A  calm  is  indicated  by  the  omission  of  the  arrow. 

17.  The  afternoon  reports  will  be  received  and  translated  in  the  same  manner  as  thosa 
received  in  the  morning,  and  will  be  bulletined  at  such  places  as  will  insure  thegrpat^^t 
publicity.  At  stations  where  the  morning  papers  go  to  press  too  early  for  the  poblica- 
tioll  of  the  midnight  report,  they  will  be  furnished  with  the  afternoon  issue. 

18.  The  night  reports,  after  translation,  will  be  carefully  and  promptly  written  out 
on  Form  3  and  furnished  to  such  morning  papers  printed  at  the  station  as  desire  them 
for  publication.  ObserN'ers  will  endeavor  to  arrange  with  the  publishers  to  have  the 
reports  taken  from  the  observer's  office,  but  where  this  arrangement  cannot  be  effected, 
the  observer,  or  his  assistant,  will  deliver  them  in  person  at  the  different  newspaper 
offices. 

19.  At  stations  where  the  publishers  of  newspapers  desire  to  have  the  three  full  reports 
of  the  previous  day,  they  will  be  supplied  by  the  observers  on  the  manifold  form  issued 
by  this  office  for  that  purpose.  lu  such  cases,  observers  will  write  up  the  morning  and 
afternoon  reports  during  the  day  and  evening,  so  that  there  will  be  no  delay  in  getting 
out  the  full  report  at  midnight.  In  filling  out  the  heading  of  the  daily  bulletin,  for 
publication,  the  time  of  the  reports  will  be  the  exact  local  time  of  the  place  of  publi- 
cation, and  will  be  so  stated  at  all  stations.  In  carrying  out  that  part  of  their  dotv 
which  relates  to  the  publication  and  distribution  of  reports,  observers  will  be  rpqnireii 
to  act  promptly  and  intelligently,  as  the  usefulness  of  the  reports  depends  wholly  upon 
the  speed  and  accuracy  with  which  they  are  laid  before  the  public. 

20.  In  furnishing  weather-reports  and  items  for  publication,  observers  must  confine 
themselves  strictly  to  the  instructions  issued  from  this  office,  aud  will  not,  under  any 
circumstances^  puhlishy  or  cause  to  he  publishedj  forecasts  &r  predictions  of  the  ieeatker, 

21.  At  each  station  a  daily  record  will  be  kept  of  missing  reports,  showing  the  names 
and  official  numbers  of  the  stations,  with  the  cause  of  their  non-receipt  when  known, 
and  also  such  telegraphic  errors  as  may  come  to  the  observer's  knowledge.  A  copy 
of  this  record  on  Form  19  will  be  forwarded  weekly  to  this  office  in  the  same  package 
with  the  originals  of  Form  2. 

22.  A  copy  of  the  latest  synopsis  received  by  the  observer  or  the  Associated  Press 
at  stations  where  it  is  regularly  received,  will  be  posted  with  each  copy  of  the  bulletiu 
that  is  publicly  displayed.  These  copies  will  be  made  in  manifold  on  Form  15  famished 
by  this  office. 

2^}.  Observers  will  be  held  directly  responsible  for  the  correct  publication  of  all 
weather-reports  at  their  respective  stations,  and  umst  take  every  precaution  to  guaid 
against  errors,  especially  in  the  newspaper  copies,  where  they  are  most  frequently 
found.  The  accuracy  of  the  published  reports  must  be  verified  by  daily  personal 
inspection,  and  when  errors  are  found  they  should  be  traced  to  their  proper  soorcea 
and  measures  taken  to  prevent  their  repetition  as  far  as  in  the  power  of  the  observer. 
The  use  of  the  regular  official  heading  authorized  by  this  office  for  all  reports  must  lie 
insisted  upon,  and  care  taken  that  correct  time  of  issue  is  given  to  both  the  bulletm 
and  synopsis. 

24.  When  the  wires  of  the  telegraph  company  by  which  the  reports  are  regularly 
transmitted  are  known  to  be  down  or  obstructed  in  such  a  manner  as  to  prevent  their 
prompt  transmission,  they  will  be  sent,  until  such  obstruction  is  remov^ecl^  over  the 
wires  of  any  other  company  possessing  the  necessary  facilities,  as  provided  for  in  special 
Instructions  from  this  office. 
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85.  In  all  reports  and  bnlletiDs  posted  or  famished  to  the  press  for  publi'catioiij  dae 
credit  must  be  given  to  the  telegraph  company  over  whose  wires  they  were  received. 

At  all  stations  ordered  to  make  river-reports,  the  depth  of  w^ater  above  low-water 
mark  will  be  observed  at  three  o'clock  (local  time)  each  afternoon. 

The  sixth  space  in  lirst  line  of  Form  5  will  be  used  for  the  depth  in  feet  whenever 
the  nomber  exceeds  eii^ht,  and  the  sixth  space  in  secoud  line  for  the  odd  inches. 

Whenever  the  depth  does  not  exceed  8  feet,  the  word  "  River"  will  be  used  to  fill 
the  ^Hfcce  in  the  first  line,  aud  the  whole  depth  given  in  the  second  line  in  inches. 

In  famishing  the  reports  to  the  press,  and  in  filling  np  the  bulletin,  Form  3,  the 
daily  change  will  be  given.  This  change  will  be  obtained  by  taking  the  difference 
between  the  current  report  and  that  of  the  preceding  day. 

27.  Whenever  any  sudden  or  unusual  change  occurs  in  the  condition  of  the  river 
between  the  regular  bonis  of  observation,  a  special  series  of  observations  will  be  made 
and  the  observed  depth  will  be  reported  in  the  usual  manner  at  the  nex|i  succeeding 
telegraphic  reix>rt,  and  these  special  reports  will  be  continued  tri-daily  (one  at  each 
telegraphic  rexMH-t)  until  the  river  resumes  its  normal  condition,  when  the  mernin^: 
and  midnight  specials  will  be  discontinued. 

29l  In  carrying  oat  these  instructions,  observers  will  use  the  cipher-words  in  the 
oirfamn  headed  *^  Rise/'  when  the  river  is  rising  at  the  date  of  report,  and  those  in  the 
eolnmn  headed  *'  Fall,"  when  it  is  falling. 

29.  The  observations  for  the  morning  and  midnight  special  river-r.epj:>rts  will  be 
made  within  an  hour  of  the  time  of  report  if  practicable. 

Observers  must  exercise  great  care  in  making  and  recording  the  river-reports,  in 
Older  that  they  can  be  relied  upon  as  accurate  by  interested  parties. 

30.  The  amount  of  rain-fall  (or  melted  snow)  will  be  measured  and  reported  at  each 
of  the  three  telegraphic  reports  only. 

INSTRUMENTS. 

211.  Each  station  will  be  supplied  with  the  following  instruments : 

Two  standard  barometers,  (Green's.) 

Two  standard  thermometers,  (Green's.) 
One  standard  hygrometer,  (Glaisher's  model.) 
One  maximum  thermometer. 
One  minimum  thermometer. 

One  anemometer,  (Robinson's,)  with  self-registering  attachment. 
One  wind- vane. 
One  rain-gauge. 
One  clock. 

Other  instruments  may  be  :idded  from  time  to  time  as  the  necessity  for  their  use  be- 
comes apparent. 

32.  The  barometers  will  in  all  cases  be  carefully  compared  with  the  standard  at  this 
offiee  before  issue,  and  the  amount  of  instromental  error  will  be  sent  with  each  when 
it  ieavea  this  ofilGe. 

The  two  barometers  furnished  each  station  will  be  carefully  compared  by  the  observer 
in  ehar^  once  a  month,  making  a  series  of  comparative  readings  of  not  less  than 
twenty  m  number,  which  will  be  recorded  in  full  in  the  daily  journal  as  soon  as  made. 
Ia  nmkxng  out  the  monthly  abstract  of  the  journal  these  readings  will  be  embodied  in 
the  iDstmmental  report ;  they  must  not  be  corrected  for  elevation,  but  for  temperature 
and  iustrameutal  error  only. 

Ko  change  of  instrumental  error  will  be  made  by  any  observer  without  direct 
aafthority  from  this  office. 

The  baiometo'  should  be  placed  in  a  room  of  a  temperature  as  uniform  as  possible, 
aoc  heated,  nor  too  much  exposed  to  the  sun.  It  should  be  suspended  at  the  height  of 
tike  eye,  near  a  window,  in  such  a  manner  as  to  be  lighted  perfectly  without  exposure 
cither  to  the  direct  rays  of  the  sun  or  to  the  currents  of  air  which  are  always  found  at 
the  wiodow-casings  and  doors.  To  protect  the  instrument  from  extemal  injuries,  from 
AMt^  and  from  the  direct  radiation  of  warm  bodies  or  the  curronts  of  air  from  the 
wMow,  oboervers  will  fasten  the  wooden  case  in  which  it  is  carried  firmly  against  the 
waB  in  a  vertical  fMsition  near  the  window,  in  such  a  manner  that  the  cover  will  open 
in  a  dixection  parallel  to  the  panes.  An  opening  largo  enough  to  admit  tbe  tnbo  of  the 
rwilibecuti 


_j  in  the  upper  end  of  the  box ;  and  directly  above  this,  at  the  dis- 

K  of  one  ioch/^  strong  hook  will  be  driven  into  the  wall.  This  hook  should  extend 
two  sr  three  inches  beyond  the  box,  and  upon  it  the  instrument  will  be  suspended. 
Whan  not  in  use  the  cover  will  be  closed ;  but  when  an  observation  is  to  l)e  taken  it 
wiU  he  opened,  and  the  instrument  drawn  out  on  the  hook,  clear  of  the  box,  and  in 
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the  full  light  of  the  window.    After  the  ohservation  is  made  the  harometer  will  he 
slipped  hack  into  the  hox. 

:)3.  All  readings  of  the  barometer  taken  for  telegraphio  transmission  will  he  corrected 
hy  the  observer  making  the  observation,  for  instrumental  error,  for  temperature,  and 
for  elevatibn,  before  they  are  sent  from  his  station.  In  correcting  for  temperature,  the 
reading  of  the  attached  thermometer  will  he  used,  while  in  correcting  for  elevation  the 
temperature  used  will  be  that  of  the  exposed  or  open-air  thermometer. 

In  correcting  for  elevation,  the  height  of  the  surface  of  the  mercury  in  the  eiBtem 
of  the  barometer  above  the  ground  must  be  added,  in  all  cases,  to  the  height  of  the 
station  above  sea-level,  as  in  the  following  example,  viz :  Suppose  height  of  station 
above  sea-level  to  be  670  feet ;  height  of  mercury  (surface)  in  cistern  to  be  17  feet 
above  the  ground ;  then  the  elevation  to  be  corrected  for  would  he  687  feet. 

In  correcting  for  temperature,  Table  XVII,  pages  66  to  71,  Paper  C,  of  Guyot's  tables, 
.will  be  used ;  and  for  elevation.  Table  XIX,  page  92,  Papner  D,  of  the  same  book,  when 
special  tables  are  not  prepared  under  the  direction  of  this  office. 

34.  In  transporting  a  barometer,  even  across  a  room,  it  should  be  screwed  up  and 
carried  with  its  cistern  uppermost.  For  traveling,  it  is  provided  with  a  wooden  case. 
On  steamboats  or  railroaas,  it  should  be  hung  up  by  a  hook  in  the  state-room  or  car, 
and  the  lower  end  firmly  strapped  to  the  side  of  the  room  or  car  to  prevent  jarring. 
In  wheeled  vehicles,  it  should  be  carried  by  band,  supported  by  a  strap  over  the 
shoulder,  or  held  upright  between  the  legs ;  but  it  shoula  not  be  allowed  to  rest  on  the 
floor  of  the  carriage,  for  a  sudden  jolt  might  break  the  tube.  If  carried  on  horseback, 
it  should  be  strapped  over  the  shoulders  of  the  rider,  where  it  is  not  likely  to  be  in- 
jured, unless  the  animal  is  subject  to  a  sudden  change  of  gait.  When  about  to  be  used, 
it  should  be  taken  from  its  case,  and,  while  screwed  up,  gently  inverted  and  hung  op, 
when  it  can  be  unscrewed.  While  it  has  its  cistern  uppermost,  the  tube  is  full — ^is  one 
solid  mass  of  metal  and  glass— and  not  easily  injured,  but  when  hung  up  a  sudden  jolt 
might  send  a  bubble  of  air  into  the  vacuum  at  the  upper  end  of  the  tube,  and  the  in- 
strument would  be  useless  until  repaired.  Observers  must  never  awing  the  barometer 
or  endeavor  to  force  the  mercury  against  the  top  of  the  tube  without  first  screwing  up 
the  large  adjusting  screw  at  the  base  of  the  cistern. 

If  the  cistern  should  become  dirty,  it  can  be  cleaned  with  safety,  and  without 
changing,  in  the  slightest  degree,  the  zero  of  the  instrument.  Everything  used  in  the 
operation  must  be  dean  and  dry.  Blowing  upon  any  of  the  parts  must  be  avoided,  as 
the  moisture  from  the  breath  is  injurious. 

The  instrument  being  placed  upright,  the  cistern  uppermost,  unscrew  and  take  oft 
the  brass  casing  which  incloses  the  wooden  and  leathern  part  of  the  cistem«    This 
wooden  part  (which  has  the  grain  crosswise,  and  therefore  is  not  air-tight)  is  made  in 
two  pieces,  fastened  together  by  four  screws  and  four  brass  pieces,  each  in  the  form  of  a 
half  of  a  circular  ring.    It  will  be  necessary  to  take  oUt  two  of  these  screws  and  loosen 
the  other  two,  when  the  brass  pieces  can  be  taken  off.    The  upper  wooden  piece,  to 
which  the  bag  is  attached,  can  then  be  lifted  off,  and  the  mercniy  will  be  exposed.  By 
then  inclining  the  instrument  a  little,  a  jiortion  of  the  mercury  in  the  cistern  may  be 
poured  out  in  a  clean  vessel  at  hand  to  receive  it,  when  the  end  of  the  tube  will  be 
uncovered.    This  is  to  be  closed  by  the  gloved  hand,  when  the  instrument  can  be  in- 
verted, the  cistern  emptied,  and  the  tube  brought  again  to  its  upright  position.  Great 
care  must  be  taken  not  to  permit  any  mercury  to  pass  out  of  the  tube.  The  long  screws 
which  fasten  the  glass  portion  of  the  cistern  to  the  other  parts  can  then  be  t4iken  off, 
the  various  parts  wiped  with  a  clean  cloth  or  handkerchief,  and  restored  to  their 
former  positions.    The  mercury  which  had  been  taken  out  of  the  cistern  must  now  be 
cleaned,  or  it  must  be  replaced  by  other  that  is  clean  and  pure.    If  the  old  mercniy  is 
merely  dusty,  or  dimmed  by  a  film  of  oxide,  the  cleaning  may  be  effected  by  straining 
it  through  chamois-leather,  or  through  a  funnel  with  a  oapiilary  hole  at  the  end  of  a 
size  to  admit  of  the  passage  of  but  a  small  thread  of  the  metaL    Such  a  funnel  is  con- 
veniently made  of  letter-paper.    The  dnst  will  adhere  to  the  skin  or  paper,  and  the 
filtered  mercury  will  present  a  clean  and  bright  appearance.    At  stations  where 
lunriatic  aoid  can  be  procured,  the  mercury  may  be  easily  and  quickly  cleaned  by  mix- 
ing about  two  ounces  of  the  acid  with  it  in  a  small  vessel  or  cnp  and  then  pouring 
into  the  vessel  clear  water  until  it  overflows  and  carries  off  aU  the  impurities.    When 
sotticiently  pore  the  water  will  be  poured  off  and  the  mercury  heated  over  a  sas  or 
lamp  light  until  all  remaining  moisture  is  expelled.    If  chemically  impure,  it  shoolcl 
be  rejected,  and  fresh,  clean  mercury  used.     With  such  clean  mercury  the  cistern 
should  be  filled  as  nearly  full  as  possible,  the  wooden  portions  put  together  aod  se- 
curely fastened  by  the  screws  and  clamps,  the  brass  casing  screwed  on,  and  the  86re\e 
at  its  end  screwed  up.    The  histrument  can  then  be  hung  up  and  re-adjusted.    Tho 
tube  and  its  contents  having  been  undisturbed,  the  instrument  should  read  the  same 
as  before.    If  a  little  mercury  has  been  lost  during  the  oneration,  and  there  is  none  at 
hand  to  replace  it,  no  serious  harm  has  been  done;  but  if  much  is  lost,  the  open  end  of 
the  tube  may  become  exposed  in  inverting  the  instrument,  in  which  case  air  mAy 
enter.    To  guard  against  this  error^  a  little  fresh  mercury  will  be  added. 
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Station  barometerB  will  not  be  cleaned  nnless  ordered  by  this  office,  or  by  an  inspect- 
ing officer,  or  wben  socb  action  appears  to  be  absolutely  necessary  by  the  presence  of 
sir  in  the  tube.  In  any  case  the  fact  will  be  promptly  reported  to  this  office,  stating 
the  number  of  the  instrument  so  deaned,  with  date,  and  result  of  the  operation. 

35.  £acb  obeerver  upon  establishing  a  n6w  station  will,  as  soon  as  he  is  furnished 
with  the  correct  elevation  of  his  barometer  above  sea-level|  prepare  a  table  for  re- 
ducing the  barometrical  observations  to  that  level,  in  accordance  with  the  following 
ibnnnla: 

Formula, 

(Gajot's  tablea,  Paper  D,  page  88.) 


e,  ia  tbe  correction  required ;  fy  the  elevation  of  the  station ;  K,  the  factor  from  the 
table  on  pase  92;  h',  tlie  reading  of  the  barometer  corrected  for  temperature;  and  h, 
the  normal  height  of  the  barometer  at  sea-level,  which  may  be  assumed  to  be  30  inches 
for  all  stations. 
For  all  observations  above  30.20  and  below  29.80  the  full  formula  will  be  used;  but 

between  thoae  numbers  the  first  number  only,  <'  =  j^  need  be  used. 

36.  The  A>l]owing-named  stations  having  been  furnished  with  a  constant  correction, 
are  excepted  from  the  provisions  of  the  foregoing  paragraph : 
Moant  Washington,  N.  H. 
Cheyenne,  Wyoming  Ter. 
Denver,  Colo. 
8«iUFe,N.  Mex. 
Codnne,  Utah. 
Tiilgiaia  City,  Montb 
Fort  Benton,  Mont 
Pilse'B  Peak,  Colo. 

37.  This  table  will  be  made  to  cover  the  range  of  the  barometer  from  28.80  to  30.80, 
and  will  give  a  correction  for  every  five-hundredths  of  an  inch,  and  the  full  formula  ' 
given  in  paragraph  1  will  be  used  in  Its  preparation.    The  table  must  be  forwarded  to 
this  office  for  revision  and  approval  before  it  is  adopted  by  the  observer. 

THERMOaiETER. 

38.  The  thermometer  should  be  hung  in  the  instrament-shelter  in  such  a  manner 
that  it  will  be  always  in  the  shade,  and  at  least  one  foot  from  the  wall  of  the  building 
to  which  the  shelter  is  attached,  where  the  Smithsonian  form  of  shelter  is  used.  It 
must  be  protected  against  the  light  reflected  from  surrounding  objects,  and  from  rain, 
mow,  and  hail.  The  instrument  must  be  jplaced  exactly  perpendicular,  the  middle  of 
the  scale  being  at  the  height  of  the  eye  in  order  to  prevent  error  in  reading.  The 
readings  should  be  made  at  all  times,  and  especially  in  the  winter,  through  the  panes, 
witboot  opening  the  window,  when  the  shelter  is  built  out  from  a  window.  When  the 
skelter  is  built  open  a  roof,  great  care  must  be  exercised  in  making  the  readings  in 
order  to  prevent  the  instrument  from  being  affected  by  the  heat  pf  the  body  or  of  the 
laatem  at  night.  The  observation  must  be  made  as  rapidly  as  is  consistent  with 
acenraey. 

HYGROMXTEH. 

39.  The  hygrometer  will  be  placed  in  the  same  shelter  as  tAe  thermometer,  and  at  a 
distanoe  of  one  foot  from  it.  The  cistern  will  be  kept  supplied  with  pure  water  at  all 
times  when  the  temperature  of  the  lur  is  above  the  freezing  point,  and  the  cover  of  the 
vet  bulb  will  be  changed  every  month,  and  the  bulb  carefully  cleaned.  The  cover  may 
be  washed  as  often  as  necessary,  without  removal,  by  means  of  a  Jet  of  clean  water 
from  a  tmall  syringe. 

When  the  temperature  of  the  air  is  below  the  freezing  point  the  water  will  be 
CBptied  frt>m  the  cistern,  and  in  making  an  observation  the  wet  bulb  will  be  moist- 
ened with  cold  water,  and  the  instant  the  mercury  has  reached  its  minimum  its  height 
win  be  noted.    Alcohol  must  not  be  nsed.  •   * 

The  relative  humidity  of  the  air  will  be  obtained  from  Table  YII,  page  46,  of  Guyot's 
TaUet,  wben  special  tablea  are  not  furnished  from  this  oflSce. 

Eipedal  care  must  be  taken  to  keep  the  tubes  of  the  hygrometer  clean,  and  the  wet 
bslb  properly  moistened,  and  to  make  the  observations  and  deductions  accurately,  as 
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the  homidity  of  the  air  forms  an  important  element  in  all  calculations  of  atmoepherio 
changes. 

Wnenever  the  dry  bnlb  of  the  hygrometer  is  Observed  to  show  a  higher  temperatora 
than  the  exposed  thermometer  under  similar  exposure,  the  observer  will  cat  a  eircuUr 
openiugy  about  three  inches  in  diameter,  in'  the  ooard  to  which  the  dry  and  wet  bolbe 
are  attached,  and  directly  behind  the  bulbs.  ^ 

MAXIMUM  AND  MINIMUM  THERMOMETERS. 

40.  The  board  which  accompanies  these  instruments  will  be  securely  fastened  iviih 
screws,  in  a  horizontal  position,  upon  the  side  of  the  instrument-shelter,  or  observa- 
tory, near  the  hygrometer  and  exposed  thermometer. 

The  brass  support  for  the  minimum  will  be  screwed  into  the  upper  part  of  the  board 
and  the  holes  so  arranged  as  to  slightly  incline  the  left  end  of  the  support. 

The  top  of  the  thermometer  will  be  fastened  by  the  small  brass  screw  upon  the  sup- 
port, wluie  the  lower  end  will  be  dropped  into  the  notch  to  the  left. 

For  the  support  of  the  maximum  thermometer  the  long  brass  pin  with  a  nut  will  be 
screwed  into  the  board,  in  the  hole  to  the  extreme  right.  The  nut  will  be  taken  off 
and  the  pin  slipped  through  the  hole  in  the  upper  end  of  the  instrument,  which  will  be 
securely  fastened  by  replacing  the  nut  and  securing  it  tightly.  The  plain  brass  pin  is 
then  inserted  in  the  hole  at  the  left  of  the  board,  and  the  thermometer  placed  upon  it 
so  as  to  incline  slightly  in  that  direction. 

The  end  of  the  pin  to  which  the  maximum  is  attached  must  be  occasionally  oiled  to 
prevent  friction. 

After  unpacking  the  minimum  it  mne(t  be  carefully  compared  with  the  exposed  ther- 
mometer, and  if  an  air-speck  is  found  in  the  column  the  bulb  will  be  immened  ia 
warm  water  until  all  the  air-bubbles  disappear  in  the  space  at  the  top  of  the  tube,  great 
cat'e  hdng  taken  not  to  break  the  bulb  by  heating  it  too  suddenly. 

After  fastening  the  top  of  the  minimum  upon  the  support,  the  lower  end  of  the  in- 
strument will  bo  raised  until  the  top  of  the  small  index  touches  the  top  of  the  column 
of  spirit. 

The  instrument  is  read  by  observing  the  number  of  degrees  upon  the  scale  wfaere  the 

top  of  the  index  rests.    After  taking  a  readings  the  bulb  or  lower  end  of  the  tbenno- 

meter,  should  be  elevated  until  the  index  comes  down  to  the  temperature  of  the  air, 

at  the  time  of  the  observation,  and  the  instrument  will  then  be  dropped  into  the  notch 

.  at  the  left  of  the  support,  as  before. 

The  maximum  is  read  by  observing  the  number  of  degrees  upon  the  scale  at  the  top 
of  the  column  of  mercury. 

After  taking  a  reading  the  observer  will  remove  the  pin  to  the  left  and  then  take 
hold  of  the  thermometer,  about  three  inches  from  the  top,  and  spin  it  around  several 
times,  or  until  the  top  of  the  column  is  brought  down  to  the  temperatare  of  the  air  at 
the  time  of  observation.  Care  must  be  taken  not  to  touch  the  bulb,  and  also  that  the 
nut  is  screwed  up  sufficiently  tight  to  prevent  the  instrument  from  striking  a^rainat  the 
side  of  the  board  to  which  it  is  fastened.  After  adjustment,  gradually  raise  &e  instru- 
ment to  a  horizontal  position,  and  insert  the  pin  as  before. 

Care  should  be  taken  in  elevating  the  thermometer  not  to  raise  the  balb  too  high,  as 
the  column  of  mercury  would  then  run  to  the  upper  end  of  the  tube. 

The  observations  upon  these  instruments  will  be  made  at  the  11.35  p.  m.  report,  and 
recorded  upon  Form  4,  in  the  proper  column. 

ANEMOMBTBR. 

41.  The  anemometer  will  be  fixed  in  a  vertical  position  upon  the  telescopic  rod,  or, 
when  this  has  not  been  furnished,  a  post  of  sufficient  height  to  bring  the  dial  on  a  level 
with  the  eye  of  the  observer,  and  must  be  in  an  exposed  situation,  so  as  to  receive  the 
full  foiDe  of  the  wind ;  when  possible,  this  post  should  be  framed  into  the  roof,  to  ateadj 
it  and  prevent  the  instrument  from  vibrating ;  but  when  this  cannot  be  done,  it  should 
bo  framed  at  the  bottom  into  two  pieces  of  scantling,  not  boss  than  three  feet  in  length, 
that  cross  each  o'ther  at  right  angles,  and  which  can  be  nailed  fast  to  the  roof  or  plat- 
form upon  which  the  instrument  is  placed.  Short  braces  can  be  added  when  necessary 
to  insure  steadiness.  The  outer  dial  of  the  instrument  is  graduated  in  miles  and  tenths 
of  miles— the  figures  1,  2,  3,  &c,,  indicating  miles,  and  the  subdivisions  tenths.  One 
complete  revolution  of  this  dial  is  equivalent  to  ten  miles  of  wind,  and  carries  the 
inner  dial  forward  one  subdjvision.  This  inner  dial  registers  up  to  990  miles, 
and  will  not  be  used  in  makmg  the  ordinary  observations,  but  observers  will  assure 
themselves,  by  making  a  daily  comparative  reading,  that  the  record  of  the  dials  and 
that  of  the  cylinder  read  alike  at  the  time  of  changing  the  record-sheets  on  tlie  seU- 
registering  attachment  at  mid-day.  When  a  discrepancy  is  found  to  exist  bctwc^'O 
.the  two  records,  the  anemometer  will  be  carefully  examined  as  to  the  condition  of  the 
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diftl-pegs,  or  contact-pins,  (which  should  always  be  perfectly  straight,)  aud  the  con- 
tact-epnuge.  The  latter  are  liable  to  become  corroded  by  the  action  of  the  electric 
Bpark  or  moist  are,  and  must  be  kept  clean. 

42.  To  obtain  the  velocity  of  the  wind  for  the  regular  observations  when  the  self- 
registering  attachment  is  out  of  order,  two  readings  of  the  outer  dial  must  be  taken, 
^ith  an  interval  of  five  minutes  between  them,  and  the  difference  between  these  read- 
ings will  be  the  distance  in  tenths  of  miles  traveled  by  the  wind  in  that  interval. 
This,  multiplied  by  twelve  and  divided  by  ten,  will  give  the  proximate  velocity  in 
miles  x)er  hour.    Example:  suppose  the  index  of  the  outer  dial  to  be  at  3  when  the 

.  first  T«»ding  is  taken,  and  at  3.6  five  minutes  after,  the  difference,  6,  is  the  distance 
traYeled  in  that  time;  and  this,  multiplied  by  twelve  and  divided  by  ten,  gives  a  ve- 
locity of  seven  and  two-tenths  miles  per  hour.  Whole  numbers  only  will  be  used  in 
expreasine  the  velocity.  When  the  decimal  is  greater  than  five-tenths,  the  unit's 
figiire  will  be  increased  by  one ;  when  five  or  less  it  will  be  thrown  out.  The  whole 
distance  traveled  by  the  wind  in  any  twenty-four  hours,  provided  it  does  not  exceed 
one  thousand  miles,  may  be  obtained  from  the  inner  dial  by  a  double  observation, 
making  the  interval  twenty-four  hours  instead  of  five  minutes,  and  reading  the  result 
directly  from  the  dial,  without  calculation  as  above  described  for  observations  from 
the  outer  dial,  and  will  be  entered  on  both  copies  of  Form  4. 

43.  The  following  directions  for  setting  up  and  the  general  management  of  the  elec- 
tric self-recording  anemometer  attachment  adopted  by  this  office  will  be  observed  at 
ail  stations  supplied  with  the  apparatus.  • 

Near  the  top  of  the  poet  on  which  the  anemometer  is  fixed,  place  two  screws,  "c'' 
and  "d,"  (Fig.  1,)  to  each  of  these  screws  fasten  the  wires  separately,  (the  insulated 
wire  to  one,  and  the  naked  wire  to  the  other,)  leaving  Just  sufficient  of  the  upper  end 
of  each  wire  to  reach  to  tlie  outside  ends  of  the  contact-bars  "a^'  and  '*b,"  to  which 
securely  fasten  with  the  binding  screws,  taking  great  care  not  to  loosen  the  insulating 
attachment  ''  g."  Then  pass  the  lower  ends  of  the  wire  down  the  post,  over  the  roof, 
and  down  the  side  of  the  house  (securing  so  the  wind  will  not  sway  them)  to  the  top 
of  the  office- window,  pass  them  in  through  two  small  holes  (where  the  sash  and  shut- 
ters will  not  injure  them)  and  down  the  inside.  In  crossing  the  roof  it  is  well  to 
fasten  tbem  between  two  wooden  strips,  one  on  top  of  the  otlier.  One  wire  should 
tbeu  go  to  the  screw-cup  "  h  "  (Fig.  II)  and  the  other  to  one  pole  of  the  battery  at  ^'  i,'' 
then  from  the  other  pole,  **  m,''  of  the  battery  run  a  wire  to  the  screw-cup  ^'  k,"  when 
the  circait  is  completed  and  the  lurmatnre  will  be  closed  once  for  each  mile  the  wind 
travels. 

I*articnlar  care  mast  be  taken  that  all  of  the  coiraections  are  tight. 

far  putting  on  ike  paper. — Place  the  cylinder  "s"  on  a  table  in  front,  with  the  screw 
**T^  to  the  left  hand,  place  the  paper  on  the  cylinder  with  the  top  of  it  from  the  screw. 
Let  the  line  marked  12  m.  (noon)  come  on  the  line  marked  on  the  cylinder,  and  place 
a  small  rubber-band  on  each  end.  The  lines  on  each  end  of  the  paper  will  then  exactly 
coincide. 

Place  the  cylinder ''  s  **  in  its  position,  so  that  the  end  on  which  there  is  no  screw  **  t" 
will  be  cloee  up  to  the  poet  on  which  it  rests.  Slide  the  small  sliding  bar  **  n  "  on  the 
horizontal  bars  **o**  **  o**  until  it  fits  on  the  ends  of  the  screw  axle  **  r;^  then  revolve 
the  cylinder  until  the  pencil  rests  on  the  end  of  the  upper  line  marked  12  m.,  and 
tighten  the  thumb-screw  '*  n." 

To  r^^uhite  the  length  of  the  mark,  first  move  the  armature  set-screw  '^  p"  until  the 
point  of  the  pencil  rests  on  the  upper  line  marked  12  m.,  then  (after  loosening  the  set- 
screw  which  holds  down  the  coils)  move  the  magnet  by  means  of  the  set-screw  '*  q '' 
until  the  pencil-mark  is  a  little  lees  than  one-eighth  of  an  inch  long.  The  mark  ehould 
nerer  exceed  one-eighth  of  an  inch. 

Care  must  be  taken  in  acUnsting  the  armatare  sprine,  so  that  it  will  not  be  too 
strong  for  the  magnet,  and  still  strong  enough  to  draw  oack  the  pencil  in  a  straight 
line. 

'llie  pencils  shonid  be  kept  pointed  enough  to  give  a  clear,  distinct  mark. 

The  clock  should  be  wound  every  day  when  the  record  is  changed. 

The  record  shonid  be  changed  daily  at  12  o'clock,  noon. 

At  stations  fnmiahed  with  this  self-recording  apparatus,  the  hourly  velocity  of  the 
wind  will  be  deduced  from  therecord  of  the  15  minutes  (multiplied  by  four)  immedi- 
ately preceding  the  time  of  observation. 

The  screw  poets,  or,  in  the  old  style  of  anemometer,  the  connecting-bars,  must  be 
kept  bright  where  they  form  connection  with  the  conducting  wires,  to  prevent  resist- 
ance to  the  passa^  of  the  current. 

lilMpeciai  attention  will  be  given  to  the  large  dial-screw,  and  when  fonnd  loosened  it 
will  at  once  be  tightened,  but  care  must  be  taken  that  it  is  not  screwed  np  tight 
cDongb  to  interfere  with  tpe  free  motion  of  the  dials. 

The  anemometer  will  be  kept  well  oiled,  so  that  there  will  be  no  friction  and  conse- 
quent wear  of  the  wheel- works. 
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The  inBtrnment  mnst  not  be  taken  apart  nnnecessarily,  and  those  having  the  new 
Btyle  of  contacts  will  be  manipulated  with  especial  care. 

Observers  will  familiarize  themselves  with  the  construction  of  the  several  parts  of 
the  anemometer,  in  order  that  they  may  be  able  to  locate  faults  whenever  the  instru- 
ment is  out  of  order. 

BATTERY  FOR  AA7EM0METER. 

44.  The  field-battery  in  use  at  the  varions  stations  of  observation  differs  slightly 
from  the  ordinary  form  of  Baniells'  battery  nsed  on  telegraph  liues,  in  the  manner  of 
construction,  the  glass  Jar  of  the  latter  being  dispensed  with,  and  the  negative  (cop- 
per) element  used  as  the  containing  vessel  instead.  The  following  directions  for  set- 
ting up  and  using  this  form  of  batte^  will  be  observed : 

1.  In  putting  the  battery  together  lor  use,  place  the  porous  cup  inside  the  copper  ves- 
sel, and  the  star-shaped  zinc  Sement  inside  the  porous  cup. 

2.  Fill  the  copper  vessel  with  a  strong  solution  of  sulphate  of  copper  (preparing  this 
liquid  in  another  vessel  by  dissolving  about  half  a  pound  of  crystals  of  the  suljihate 
in  a  quart  of  pure  water)  to  within  one  inch  of  the  top :  ayatals  of  the  sulphate  must 
never  be  plunged  in  the  copper  vessel j  neither  must  sulphuric  add  be  used  to  strengthen  the  bat- 
tery f  as  by  so  doing  the  copper  vessel  will  be  rapidly  destroyed.  The  porous  cup  is  also 
filled  with  pure  water  to  within  one  inch  of  its  top. 

3.  After  all  the  cells  are  filled  in  this  manner,  connect  the  copper  (positive)  pole  of  one 
cnp  with  the  zinc  (negative)  pole  of  the  next  one  by  short  pieces  of  insulated  copper 
wire,  using  the  copper  clamps  for  attaching  the  ends  of  the  wires  to  the  zincs,  and  the 
fixed  binding-screws  for  attaching  them  to  the  coppers.  The  main  wires  through 
which  the  circuit  is  formed  will  be  attached  to  the  copper  and  zinc  elements  of  the 
outside  or  end  cups,  respectively. 

4.  A  battery  carefully  put  up  in  this  manner  should  work  with  but  slight  diminution 
of  force,  for  at  least  fourteen  days,  at  the  end  of  which  time  the  porous  cups  will  be 
taken  out,  emptied,  washed  thoroughly,  and  all  pure  copper  on  their  outer  aides  n^ 
moved,  and  will  then  be  refilled  witn  pure  water.  Care  must  be  taken  to  avoid  di»- 
turbing  the  parafflne  at  the  bottom  of  the  cups,  as  it  is  used  there  to  prevent  contact 
between  the  zinc  and  copper  elements.  The  zincs  will  also  be  thoroughly  cleaned  by 
means  of  the  battery-brush  provided  for  that  purpose.  When  properly  cleaned  they 
should  present  a  comparatively  bright  surface. 

5.  The  liquid  in  the  copper  vessels  will  not  be  changed  as  often  aa  the  water  in  the 
porous  cups,  but  only  when  it  loses  its  dark-blue  color.  It  will  be  stirred  daily,  io 
order  to  keep  it  of  equal  strength  above  and  below,  as  the  sulphate  held  in  solution 
has  a  tendency  to  settle  to  the  bottom  on  account  of  its  greater  specific  gravity, 
and  tJiereby  localizing  its  action. 

6.  The  binding-screws  and  the  ends  of  the  small  connecting  wires  mnst  be  kept 
scrupulously  clean  to  insure  good  connections,  and  the  copper  vessels  kept  at  least  one 
inch  apart  to  prevent  contact.  The  cells  should  rest  on  a  painted  wooden  baae  to  insn- 
late  them  from  each  other  and  from  the  earth,  and  care  must  be  taken  to  prevent  any 
escape  of  liquid  from  the  several  cells  by  which  a  connection  might  be  formed  between 
them. 

7.  Whenever  practicable,  obeervers  will  purchase  their  supply  of  sulphate  of  copper 
at  the  station  wliere  it  is  to  be  used ;  where  this  cannot  be  done,  it  will  be  famiahed 
from  this  office. 

8.  The  copper  vessels  will  be  kept  properly  painted  on  the  outside. 

45.  DIRECnONS  FOR  GIBBON'S  SLBCTRld^  RSOORDIKO  AKBMOMETKR  AND  ANKMOeCOPE. 

Setting  up  anemoscope, 

1st.  From  the  top  of  the  large  wind-vane  remove  the  weather-cap,  which  is  jost 
above  the  friction-roUers. 

2d.  Immediately  beneath  the  friction-rollers,  and  clgse  np  under  the  circular  plate 
upon  which  the  rollers  run,  place  the  bisected  wooden  ring  a  <i,  Fig.  A,  and  a*  o',  Fig« 
— ,  on  which  are  fiistened  four  pieces  of  brass  h  and  V,  each  one-eignth  of  the  circaui- 
ference  of  the  ring. 

3d.  Fasten  this  ring  bv  means  of  the  iron  clamp  b  and  screw  o.  If  necessaiy  a  band 
of  metal,  leather,  or  rubber  must  be  placed  inside  to  make  the  clamp  fit. 

4th.  This  ring  with  one  of  the  one-eighth  brass  sections  h  must  be  placed  so  that  one  of 
the  sections  must  be  directly  opposite  the  north,  and  so  the  opposite  halves  of  the 
ring  exactly  meet. 

5th.  At  the  point  where  the  arm  d  e,  which  holds  the  friction  contact  /,  is  placed, 
file  the  upright  shaft  »,  which  holds  the  vane,  until  it  is  bright. 
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6th.  Fasten  the  friction  contact  d,  e^/,  to  the  shaft  m,  so  that  the  parts  xx  will  be  levels 
and  the  friction  snrface  /impinges  fairly  npon  the  brass  pieces  h,  h^  A,  h, 

7th.  Take  the  five-wire  cable  7,  and  separate  abont  a  foot  at  one  end.  At  the  point 
of  separation,  wrap  the  outside  coverine  with  aU  the  wires  tiehtly  together ;  clean 
well  the  ends  of  each  wire ;  place  the  end  of  the  cable  where  the  outside  covering  is 
removed  with  the  top  one  inch  below  the  wooden  ring  a  a,  and  tie  it  there  tem- 
porarily. 

8th.  Carry  one  end  of  each  of  these  wires  Jcy  k^kyk  to  their  respective  screws  «,  n, «,  n, 
cot  them  off  to  the  right  length,  and  fasten  them  by  the  screws  to  the  brass  plates. 

Dth.  The  fifth  wire  lis  turned  back  down  the  cable,  and  the  end  left  hanging  loose, 
(to  be  afterward  connected  with  the  Robinson  anemometer.) 

10th.  A  piece  of  heavy  tin  or  zinc  i  will  be  wrapped  around  the  cable  i,  and  2-inch 
pipe  0  to  prevent  the  cover  •  from  rubbing  or  cutting  the  cable. 

11th.  Place  the  cover*  «over  all  the  contact,  and  fasten  with  the  clamp  t 

12th.  At  some  point  "o"  in  the  2-inch  tube  o,  (the  support  of  the  vane,)  drill  a  hole 
about  i  inch  in  diameter,  into  which  drive  a  bunch  of  small  wire  "P,''  so  that  it  will 
impiuge  npon  the  shaft  m  to  make  a  good  contact,  and  place  a  binding  screw  "g" 
Qponiu 

13th.  From  this  binding  screw,  run  a  naked  wire  to  the  binding  screw,  which  is  not 
iiuiilated,  on  the  Robinson  anemometer.    (See  *^  o;*^  Plate  2.) 

Uth.  Carry  the  cable  from  here  to  the  electric  recorder  by  the  shortest  or  best  route, 
takiog  particular  care  not  to  turn  abrupt  comers,  and  protecting  the  cable  at  such 
points  by  wrapping ;  pass  it  into  the  room  through  a  hole,  and  not  where  it  would  be 
injured  by  the  window. 

ISth.  After  getting  into  the  room  the  wires  should  be  tested  for  finding  the  proper 
points  of  the  compass ;  to  do  this,  (before  putting  the  cable  up,)  it  should  be  tested,  and 
the  wires  numbered  1, 2,  3,  4,  and  5  at  both  ends.  , 

a.  Attaeh  the  anemometer  wire  e,  Fig.  C,  to  one  pole  of  the  battery  by  splicing 
with  another  piece  of  wire. 
h.  Carry  another  wire  to  the  binding  post,  R. 

e.  Attach  a  wire  from  e  to/,  shown  oy  the  dotted  line  in  Plate  I,  Fig.  C. 
d.  Hare  some  x^erson  revolve  the  large  vane,  holding  it  long  enough  on  each  point 
of  the  compass  to  enable  the  person  at  the  instrument  to  touch  each  wire  to  either 
btoding  post,  and  when  the  one  through  which  the  current  flows  is  found,  fasten  it  to 
its  proper  binding  post.  (The  posts  are  marked  N,  S,  E,  W,  and  R,  the  latter  going  to 
tb«  velocity  magnet  and  to  the  battery.) 

16th.  Remove  the  wire  to  and  make  the  connections  with  the  Robinson  anemome- 
ter by  carrying  the  wire  I,  Plate  2,  Fig.  A,  and  *'  e,"  Plate  I,  Fig.  C,  to  the  insulated  bind- 
Uig  screw  on  the  anemometer  d,  Plate  I,  Fig.  B,  and  "  m,"  Fig.  A. 

17th.  Run  a  naked  wire  from  the  binding  screw  '^g,"  Plate  2,  Fig.  A,  to  the  remain- 
ing binding  screw  on  the  Robinson  anemometer.  This  wire  should  be  fastened  to  the 
posts  of  the  vane  and  anemometer  and  not  direct  to  the  binding  screws,  as  there  would 
oe  danger  of  pulling  them  out. 

DIRECTIONS  FOR  CARB  OF  INSTRUMENT-PLATE. 

The  velocity  and  direction  are  given  simuli  aneously,  the  velocity  once  every  mile, 
^nd  the  anemometer  closing  the  circuit  for  the  direction. 

FOR  PUTTINO  ON  THE  PAPER. 

Place  the  cylinder  on  the  table  with  the  screw  ''  <"  to  the  left  hand,  place  the  paper 
om  the  cylinder  with  the  top  of  it  from  the  screw,  let  the  line  marked  12  m.  (noon) 
^<«ie  on  the  line  marked  on  the  cylinder  and  place  a  small  rubber-band  on  each  end. 
T^  lines  on  each  end  of  the  paper  will  then  exactly  coincide. 

Place  the  cylinder  A  in  its  position  so  that  the  top  end  will  be  close  up  to  the  XK>st 
m  which  it  rests ;  slide  the  small  sliding  bar  N  on  the  horizontal  bars  o  o,  until  it  fits 
o&  the  end  of  the  cylinder  axle  I  I ;  then  revolve  the  cylinder  tmtil  the  pencil  which 
iBvks  the  direction  rests  upon  the  end  of  the  line  marked  12  m.  on  the  lower  half  of  the 
^ok  form,  then  tighten  the  thumb-screw  N. 

The  length  of  the  mark  for  velocity  is  adjusted  before  being  issued.  To  a^jtist  the 
P^cil  to  the  lines,  turn  the  eccentric  screw  o  until  the  velocity  i>encil  I  is  in  proper 
Potion,  which  will  leave  the  direction-markers  properly  adjusted. 

^  pencils  should  be  kept  nicely  pointed.  The  clock  should  be  wound  and  the  reo- 
^ebaoged  every  day  at  noon. 

•  WIND-VANE. 

^J^  Two  wind-vanes  wiU  be  furnished  at  each  station ;  one  small  one  to  be  sent  with 
^  obaervcr  for  immediate  ose  npon  his  arrival,  and  one  large  one  to  be  sent  as  soon 
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after  the  station  hi  opened  as  practicable.     When  the  latter  is  receired  the  sma]!  one 
will  be  removed  and  carefall^  stored  by  the  observer  for  nse  in  cases  of  emergency. 

47.  The  vane  used  for  gettioe  the  direction  of  the  wind  must  be  set  in  a  place  as  free 
and  open  as  possible,  in  order  that  the  wind  may  act  freely  upon  it,  and  mast  never  be 
sheltered  by  surrounding  buildings  or  other  objects.  When  the  small  one  is  used,  ob- 
servers will  mark,  with  the  aid  of  a  compass,  upon  a  wooden  dial,  at  the  base  of  the  np> 
right  which  supports  the  vane,  the  true  meridian  of  their  respective  stations.  Tlie 
magnetic  variatioB  at  the  stations  now  occupied  is  shown  in  the  following  table : 
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Station. 


Yiriatiiffl 


Alpena,  Hioh 

Angu0ta,GA 

BreckeDridge»  Minn 

Cairo,  111 

Charleeton^.  C 

Cheyenne,  wasb 

Chicago,  111 

Cincinnali,  iObio 

Coriune,  Utah 

Davenport,  Iowa 

Denver,  Colo 

Detroit,  Mich 

DuLuth.Minn 

Escanaba,  Mich 

Fort  Benton,  Mont 

Fort  Gibson,  I.  T ^ 

Fort  SaUy,  Dak 

Galveston,  Tex 

Grand  Haven,  Mich 

Indianapolin,  Intl 

Indianola,  Tex 

Jackaonvillo,  Fla.^ 

Keokak,Iowa 

Key  West,  Fla 

Knoxville,  Tenn 

LaCroaae,  Wis 

Lake  City,  Fla 

Leavenworth,  Kana 

Lexington,Ky 

LoaisviUe,Ky 

Marquette,  Mich 

Memphis,  Teon 

Milwaakce,Wi8 

Mobile,  Ala 

Montgomerr,  Ala 

Nashville,  Teun 

New  Orleans, La 

Omaha,  Nebr 

Pembina,  Dak 

Portland,  Oreg 

PunU  Bassa,  Fla 

San  Diego,  Cal 

San  Francisco.  Cal 

Santa  F6,N.  Mex 

Savannah.  Ga 

Shroveport,  La 

Saint  Louis,  Mo 

Saint  Panl,  Minn 

Toledo,  Ohio 

Vicksburch,  Miss 

Virginia  Citv,  Mont 

Wythevine,Va 

Yankton,  Dak 


Baltimore,  Md , 

Boston,  Mass 

Bnffialo,N.Y 

Burlington,  Yt 

Cape  May, N.J 

Cleveland,  Ohio '. — 

Eastport,  Me 

Lynchburgh,  Ya 

Mount  Washington,  N.  H. . 

Morgantown,  W.  Va 

New  Haven,  Conn 

Norfolk,  Ya 

Now  London,  Conn 

Now  York  City,  N.  Y 

Oswego.  N.Y 

Philadelphia.  Pa 

Pittsborffh,  Pa 

Portlan^Me 

Rochester,  N.  Y 

Washington,  D.  C 

Wilmington,  N.  C 

Wood's  Hole,  Mass 


00 
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00 

n 

00 

30 

00 
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00 

00 

13 

00 

00 

03 

00 

00 

00 

00 

00 

00 

13 

00 

00 

30 

00 

10 

00 

19    00 

1    00 

19    00 


49.  When  the  large  vane  is  received  at  any  station  it  will  be  immediately  erected 
npon  the  bnildine  in  which  the  observer's  office  is  located,  provided  the  consent  of  tbe 
owner  of  the  building  can  be  obtained,  and  the  roof  is  strong  enough  to  support  iu 
weight. 

The  general  appearance  of  the  vane,  and  the  location  of  the  several  parts,  are  shown 
in  the  illustration  herewith.  The  iron  straps  which  unite  the  two  parts  of  tbr  foot- 
block  will  be  taken  off  and  the  block  separated  before  raising  the  vane,  in  order  tn 
nut  the  iron  socket  holding  it  in  proper  position.  After  the  vane  is  up  the  pieces  will 
be  fastened  iinnly  together  again  by  these  straps.  The  central  rod  can  be  lengtbe»o<l 
whenever  necessary  by  adding  a  piece  of  the  same  diameter  and  cutting  a  scrow-tlircaU 
on  both  ends. 

Where  the  office  is  not  on  the  upper  floor  so  that  the  rod  can  be  brongbt  into  the 
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room  tbrongh  the  roof,  the  lower  half  of  the  rod  will  not  be  attached,  bnt  must  be 
BtoKd  away  for  fatare  aae.  When  the  office  is  on  the  upper  floor  the  central  rod  will 
bebruaeUt  into  the  room  and  allowed  to  project  about  two  inches  through  the  ceiling. 
Tbe  gilded  arrow  will  then  be  screwed  on  and  a  circle  drawn  around  it  on  the  ceiling 
a  little  greater  in  diameter  than  the  arrow.  This  circle  will  be  divided  into  the  eight 
points  of  compass  used  in  the  weather-reporta,  care  being  taken  to  get  the  true  me- 
Mm  BH  a  starting-point. 

50.  All  stations  supplied  with  the  standard  wind-vane,  with  the  Indicator  extending 
tbrongh  the  roof  to  the  office-ceiling,  the  words  "  Adjusted  to  the  true  meridian  "  will 
be  printed  inside  the  vane-circle  upon  the  ceiling. 

51.  When  penuission  cannot  be  obtained  to  put  up  the  vane  the  fact  will  be  reported 
at  ooce  to  this  office. 

The  services  of  a  skilled  mechanic  may  be  employed,  whenever  necessary,  in  erecting 
this  Tane. 

The  packing-box  in  which  the  vane  is  received  will  be  preserved  for  use  in  the  event 
of  its  removal  at  any  future  time. 

&2.  The  observation  of  the  vane  requires  more  care  than  jb  usually  given.  In  winds 
of  considerable  strength  the  vane  is  never  at  rest,  or  fixed  in  the  same  direction ;  it 
Gscillates  iocessantly,  and  its  oscillations  increafe  in  extent  with  certain  winds  and 
with  the  violence  of' the  wind.  In  such  cases  observers  must  note  the  mean  direction 
between  the  extremes.  When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is 
calm,  no  direction  will  be  given  in  the  report,  but  the  space  will  be  filled  with  the 
proper  eipher-wonl  for  "Calm."  The  attention  of  observers  is  called  to  this  matter  in 
order  to  prevent  them  from  recording  the  direction  of  the  wind  when  it  is  calm.  The 
dirmioQ  of  the  wind  will  be  designated  by  the  eight  principal  points  of  the  compass, 
beginning  with  the  north  and  moving  around  by  the  eastward,  and  numbered  from  one 
to  eight  respectively.  In  reporting  changes  in  the  direction  of  the  wind,  the  terms 
Teering  aad  backing  will  be  used.  The  term  veering  indicates  the  changing  of  the  wind 
from  N.  to£.  to  S.  and  so  on,  while  backing  being  the  reverse  term,  indicates  that  it 
changes  from  N.  to  W.  to  8.  and  so  on. 

The  bearings  of  both  vane  and  anemometer  must  be  kept  well  and  carefully  oiled  to 
prevent  friction. 

RAIN-GAUGE. 

5S.  The  rain-gauge  will  be  placed,  whenever  practicable,  with  the  top  of  the  funnel- 
*haaed  collector  12  inches  above  the  surface  of  the  ground,  firmly  fixed  in  a  vert^pal 
p'^inon,  and  protected  from  the  interference  of  unauthorized  persons.    It  will  be  ex- 
aminefl  at  the  time  of  making  each  of  the  three  telegraphic  observations,  the  amount 
of  water  it  contains  carefully  measured  by  means  of  the  graduated  rod  sent  with  each 
gaoff^;.  and  tlien  emptied  and  returned  to  its  proper  position.    When  a  position  at  the 
itvel  of  the  ground  cannot  be  found  with  a  sufficiently  clear  exposure,  the  ^aiige  will 
be  placed  on  the  top  of  the  instrument-room,  or  roof  of  the  building  occupied  by  the 
ol«Aerrer,  who  will  measure  the  height  above  the  ground  and  report  it  to  this  office. 
The  naeasaring-rod  is  graduated  in  inches  and  tenths  of  inches,  and  the  proportion  be- 
tween the  cylinder  and  fonn«l  is  as  ten  to  one,  so  that  ten  inches  upon  the  rod  corre- 
spond with  one  inch  of  actual  rain-fall,  one  inch  on  the  rod  to  one-tenth  of  rain,  and  one- 
tenth  on  the  rod  to  one-hundredth  of  rain.    Snow  will  be  melted  and  then  measured 
and  reported  in  the  same  manner  as  rain,  but  the  fact  of  its  being  melted  snow  must 
Wj  noted  under  the  head  of  remarks,  in  the  weekly  reports,  on  Form  4. 

CLOCK. 

o4.  The  clock  will  be  hung  upon  the  interior  wall  of  the  room  occupied  as  an  office, 
•I'd  at  each  station  will  be  carefully  adjusted  to  the  standard  local  tiuie. 

A*  it  frequently  happens  that  the  telegraph  time  dift'ers  slightly  from  the  standard 
Vx^  time,  each  observer  will  be  careful  to  note  the  amount  of  this  difference,  in  order 
^<^  avoid  eonfnsion  in  tiling  his  reports.  As  the  time  by  which  the  observations  are 
p^erned  must  be  as  nearly  accurate  as  practicable,  the  observer  will  endeavor  to  ar- 
'^ige  with  the  manager  of  the  telegraph  to  have  both  clocks  run  together  as  a  sure 
^f^itm  of  preventing  errors. 

"^  Immediately  after  placing  his  instmments  in  position,  each  observer  will  make 
«*ot  md  forward  to  the  Chief  Signal-Officer  at  Washincton  a  full  report  in  writing, 
r^L^  the  kind,  size,  and  position  of  room  selected ;  the  street  and  number  of  the 
"^djror  iu  which  the  room  is  situated ;  the  position  of  each  instrument,  and  height  of 
•arh  above  the  ground,  and  also  above  the  bench-mark  furnished  by  this  office.  In 
fTAiftg  the  height  of  the  barymeter  the  measurement  will  be  made  fix)m  the  surface  of 
th^  Ktrrurv  in  the  cistern.  Whenever  the  position  of  any  instrument  is  changed  a 
r^fml  will  l)o  made  of  such  change,  with  dato  and  amount  of  diifereuce  in  elevation, 
And  iU  facts  reported  at  once  to  Uiis  office. 
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In  addition  to  this  information,  snch  other  facts  will  be  stated  as  will  enable  the 
Chief  St^al-Officer  to  judge  of  the  manner  iu  which  this  part  of  the  observer's  dnty 
has  been  performed. 

5G.  Observers  are  cantioned  against  changing  the  position  of  any  instrament  with- 
out g<xxl  and  sufficient  cause,  and  must  report  every  diange  in  elevation  of  six  oi 
more  inches. 

TOOL-BOX. 

57.  The  following  implements  for  cleaning  and  repairing  instruments  will  be  sup- 
plied, neatly  packed  in  a  small  box,  to  each  station  : 

Two  screw-drivers,  one  fitting  the  screws  about  the  cistern,  the  other  those  aboat 
the  scale  of  the  barometer ;  a  small  glass  funnel;  two  porcelain  cups,  from  twotofoar 
inches  in  diameter ;  kid-skin,  shoemaker's  thread,  white  wax,  chamoia-leather,  a  pair 
of  small  forceps,  a  small  three-cornered  file,  and  a  blow-pipe. 

MI6CSXLANE0US  APPABATU8. 

58.  Printing-press  for  veatker-map,-^ At  stations  Bup|>lied  with  a  press  for  printing 
maps,  the  following  articles,  not  sent  with  the  press,  will  be  found  necessary :  A  set  of 
type-springs  (one  for  each  reporting  station)  for  the  rapid  justification  of  the  figures; 
one  stick,  one  galley,  sponge,  brush,  lye,  sperm-oil,  and  benzine.  All  these  articles  will 
be  purchased  by  the  observer,  except  the  type-springs,  which  will  be  furnished  from 
this  office. 

When  the  Synopsis  and  Probabilities  are  printed,  (and  this  should  be  done  wherever 
there  is  a  press,)  a  twenty .-five-i>ound  font  of  pica  type  wijl  be  necessary,  in  addition 
to  the  symbols  and  figures  furnished  with  the  press.  The  Synopsis  should  be  set  in  a 
measure  of  twenty-eight  ems  wide.  At  stations  supplied  with  the  type-bprings  the 
figures  will  not  be  removed  from  the  plate  after  each  issue,  as  the  work  can  bo  doi\e 
much  more  rapidly  and  easily  by  simply  taking  out  the  springs  and  changing  only  such 
figures  as  are  necessary. 

The  figures  and  symbols  should,  however,  be  completely  removed  twice  each  month, 
and,  with  the  plate,  thoroughly  cleaned.  The  figures  can  be  cleaned  daily  in  the  jtl&te 
by  using  a  sponge  moistened  with  benzine.  The  type  used  for  the  Synopsis  should  Ix) 
washed  with  lye.  The  ink-roller  should  be<rleaned  weekly,  or  oftener  if  necessary,  and 
e^v«rything  pertaining  to  the  press  must  be  kept  well  cleaned  to  prevent  difficulty. 

If  stations  are  added  for  which  the  bed-plate  has  not  been  pierced,  observers  will 
have  the  necessary  work  done,  being  careful  to  get  the  new  stations  in  their  proper 
geographical  position. 

One  copy  of  the  map  will  be  kept  on  file  in  the  observer's  office  for  reference,  and  on 
Saturday  of  each  week  a  copy  of  the  current  issue  will  be  mailed  to  this  office. 

59.— Instructions  for  printing  and  distributing  the  daily  synopses  and  proba- 
bilities OF  THE  signal-service.  UNITED  STATES  ARMY,  ISSUED  BY  CO-OPERATIOX 
OF  THE  WAR  AND  POST-OFFICE  DEPARTMENTS. 

1.  The  press  used  is  the  Liberty  No.  3,  and  wiU  be  supplied  to  each  distributing 
station  from  the  central  office  in  Washington. 

2.  The  following  articles,  required  for  working  the  press,  when  not  sent  with  it, 
will  be  purchased  oy  the  observer  in  charge  at  the  nearest  reliable  type-foundery,  and 
a  bill  for  the  same  forwarded  to  this  office  for  settlement : 

.1.  Composition  roller.  8.  One  composing-stick.  , 

2.  One  oil-can.  9,  One  rule. 

3.  One  mallet.  10.  Ten  pounds  leads. 

4.  One  shooting-stick.  11.  One  lye-brush. 

5.  One  planer.  12.  One  saw. 

6.  Fifty  quoins.  13.  One  saw-block. 

7.  Six  pieces  furniture.  14.  One  pound  Johnson's  ink. 

3.  The  standard  kind  of  type  used  will  be  pica  condensed,  of  which  one  30-poiind 
font  will  be  purchased  by  the  observer  at  the  nearest  type-foundery.  The  follovrin*' 
electrotypes  for  use  in  printing  the  Synopses  and  Probabihties  will  be  furnished  by  the 
central  office : 

1.  Two  official  hends. 

2.  Two  official  autographs  of  Chief  Signal-Officer. 

3.  Two  **  Synopses." 

4.  Two  "  Probabilities." 
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With  proper  care  tbe  type  shonld  last  two  years  abd  the  electrotypes  one  year. 

The  Synopses  and  Probabilities  will  be  printed  on  flat  letter-paper  famished  from 
tbe  centrad  office,  and  timely  requisitions  will  be  made  for  it.  Observers  will  also  see 
that  at  least  one  month's  supply  is  kept  constantl$r  on  hand. 

5.  The  copies  printed  at  all  stations  will  be  similar  in  form,  size,  and  appearance  to 
tboseprinted  at  the  cential  office,  and  bear  tbe  .same  time  and  date. 

6.  The  Synopses  and  Probabilities  will  be  issued  every  morning,  except  on  Sundays, 
and  two  copies  of  every  issue  will  be  mailed  in  one  wrapper  to  each  post-office  on  the 
list  famished  Um  observer  from  the  central  office ;  also  two  copies  to  this  office  reg- 
ularly each  day.  They  will  be  delivered  at  the  post-office  of  the  station  where  printed 
in  time  to  be  sent  off  with  the  eadiest  morning  mail  leaving  the  station.  The  ob- 
eeiver-in-charge  will  ascertain  from  the  postmaster  of  such  office  the  precise  hour  at 
which  they  must  be  delivered  for  this  purpose,  and  will  instruct  his  assistants  accord- 

«  iogly  by  posting  up  in  his  own  office  an  order  setting  forth  the  time  of  delivery  and 
Dane  of  assistant  charged  with  this  duty. 

7.  One  assistant  at  each  station  will  be  charged  with  the  duty  of  printing  the  Sy- 
nopses and  Probabilities  alone.  He  will  report*for  duty  one  hour  before  the  usual  time 
of  sceiving  the  Synopses  from  tile  telegraph-office,  for  the  purpose  of  clearing  up  and 
distribating  the  type,  cleaning  press,  and  cutting  the  paper.  The  average  time  required 
for  composition  will  be  one  hour ;  and  when  the  form  is  on  the  press  the  sheets  must 
be  worked  off  in  time  for  the  mail,  the  nnmber  varying  from  500  to  600  per  hour. 

8.  An  assistant  will  be  at  the  telegraph-office  at  least  ten  minutes  before  the  usual 
time  of  receiving  the  Synopses  from  Washington,  and  will  carry  it  without  delay,  when 
received,  to  the  printer.  This  assistant  will  remain  at  the  office  to  fold  and  mail  the 
Syaopees,  and  will  perform  his  duty  promptly  and  with  regularity. 

9.  The  envelopes  or  wrappers  will  be  addi-essed  by  an  assistant  selected  for  the  legi- 
bility and  rapidity  of  his.  writing.  Especial  attention  must  be  paid  to  legibility  by 
the  observers  to  prevent  errors  and  delays  in  transmitting  these  reports  through  the 
post-office.  Whenever  practicable,  this  duty  will  be  performed  bv  the  assistant  re- 
forred  to  in  paragraph  8,  and  at  least  one  full  day's  supply  will  be  kept  constantly  on 
hand  properly  addressed. 

10.  Piroper  arrangements  will  be  made  by  the  observer  in  charge  to  supply  promptly 
the  place  of  any  one  or  more  of  the  assistants  who  may  be  absent  through  sickness  or 
other  causes,  and  to  accomplish  this  he  will  instruct  his  other  assistants  m  the  various 
duties  provided  for  in  these  instructions. 

STA&IPING  MAPS. 

60.  JiutneHont  for  stamping  manifold  weaihar-maps, — 1.  Count  off  from  ten  to  fifteen 
maps  fnm  the  top  of  the  book. 

2.  Place  the  iron  plate  nnder  the  number  counted  out,  and  turn  a  map  down  upon  it. 

3.  Place  a  sheet  of  carbon-paper  smoothly  npon  this  map,  and  then  turn  down 
the  next  map,  on  which  put  another  sheet  of  carbon,  and  so  on  alternating  carbon 
and  maps  until  the  number  to  be  issued  is  complete,  leaving  the  last  map  without 
carbon  apon  it,  taking  care  to  smooth  all  when  down. 

In  making  three  or  four  maps  only  a  sheet  of  blotting-paper  should  be  placed  next 
to  tbe  iron  plate  and  beneath  the  lower  map. 

4.  Place  the  box  of  stamps  at  tbe  top  of  the  map,  with  each  die  in  its  proper  place, 
and  taking  especial  care  not  to  allow  the  hand,s  or  mallet  to  rest  on  the  paper,  and 
tbns  mark  and  deface  the  lower  maps. 

5.  First  stamp  with  the  symbol-dies  the  direction  of  the  wind  and  state  of  weather, 
as  indicated  by  the  legend  on  the  maps.  Hold  the  die  perpendicular  to  the  map  and 
strike  it  hard  enough  to  make  the  impression  go  through  all  the  maps  without  catting 
the  npper  one.    The  actual  amount  of  force  required  can  onlv  be  learned  by  practice. 

6.  After  the  weather  use  tbe  figure  dies,  taking  care  that  the  figures  for  one  station 
.do  not  interfere  with  those  of  auy  other.  Scamp  tbe  first  two  figures  (thermometer) 
close  together,  the  next  two  (barometer,  29  or  80)  one-eighth  of  an  inch  from  the  first 
pair,  tbe  last  two  of  the  barometer  following  closely.  The  last  of  the  figures  (velocity 
of  the  wind)  are  to  he  separated  onc-cighth  of  an  inch  from  those  for  tue  barometer. 
Great  eare  must  be  taken  to  make  the  figures  neat  and  regular  in  appearance,  and  to 
stamp  them  so  they  can  be  read  without  difficulty. 

7.  After  the  maps  are  properly  stamped  write  with  the  stylus  in  head-line  the  name 
of  station,  day  of  week,  date,  and  time  of  report,  thus:  "  Washington,  D.  C,  Satur- 
day, April  20, 1872, 7.35  a.  m.'^ 

WATER-GAUGE. 

^  61.  No  definite  form  of  water-gauge  has  been  adopted,  owing  to  the  difficulty  of  get- 
ting one  at  a  reasonable  cost  that  would  be  adapted  to  the  essentially  different  circum- 
stjuiees  under  which  it  must  be  used  at  the  several  river-stations.    The  following 


Digitized  by 


Google 


336         REPORT  OP  THE  SECRETARY  OP  WAR. 

description  of  a  simple  form  of  ga\i^  may  be  nsefal  in  localities  "where  it  is  difficnlt  to 
get  one  of  more  sciontitic  constraction,  or  to  be  used  as  a  temporary  sabstitute  for  the 
latter  in  cases  of  emergency : 

Take  a  piece  of  pine  scantlingi  fiom  1^  to  1^  inches  in  thickness^  and  from  5  to  6 
inclics  in  breadth ;  ttie  length  varying  according  to  the  depth  of  the  water  where  it  is 
to  be  used. 

Having  planed  the  scantline  smooth,  give  it  a  heavy  coat  of  white  zinc  paint,  and 
after  the  paint  is  dry  divide  the  scantling  into  feet  and  tenths  of  feet  with  a  rale  and 
lead-])encil. 

With  a  small  brush  paint  the  tenths  of  feet  black,  except  the  center  and  initial  ones 
of  each  foot,  which  will  be  painted  red  and  in  heavier  lines  than  the  intermediate  ones, 
thus: 


Indicate  each  foot,  with  its  proper  nnmber,  in  plain  figures  marked  dh  the  white 
surface  just  above  the  triangle. 

Having  thus  marked  the  staff  up  to'a  sufficient  height  to  insure  getting  the  maxi- 
mum hif^  water,  select  a  pile,  or  other  stationary  olJ[ject,  in  some  portion  of  the  Uvee 
or  wharf  where  the  staff  will  be  secure  from  being  damaged  or  defaced  by  coming 
into  contact  with  vessels,  and  where  it  will  not  be  left  dry  by  the  tide.  Lower  the 
staff  into  the  water,  taking  care  to  keep  it  in  a  vertical  position  until  it  touches  the  bed 
of  the  river,  and  then' secure  it  to  the  pile  by  spikes. 

It  would  be  well,  in  selecting  a  place  for  fixing  the  staff,  to  take  the  angle  of  a  pier, 
and  having  fastened  a  smooth  piece  of  scantling,  about  the  size  of  the  staff,  on  the  side 
of  the  pile^  secure  the  staff  to  this. 

When  the  gauge  is  in  an  exposed  place,  liable  to  be  washed  by  the  waves,  advantage 
should  be  taken  of  the  first  low  water  to  secure  it  from  being  displaced,  by  driving  in 
additional  spikes,  or  lashing  it  with  strong  cords  to  the  pile. 

Care  must  be  taken  in  reading  the  staff  when  the  water  is  rough  to  get  the  mean  of 
the  rise  and  fall  of  the  waves.  It  would  be  well,  after  securing  the  staff,  to  determine 
some  point  or  reference,  so  that  in  case  it  should  be  destroyed  another  one  could  be  put 
up  at  the  same  height.  This  may  be  done  by  taking  and  marking  some  given  point  in 
the  vicinity,  a  pile  or  a  rock,  at  any  given  height  of  the  water.  Thus,  by  driving  a 
spike  or  drilling  a  hole,  and  recording  the  height  of  the  water,  as  read  from  the  staff 
at  the  time,  you  have  a  '*  bench-mark,"  or  point  of  reference,  by  which  to  set  up  another 
staff.  It  would  be  necessary  in  doing  this  to  make  a  sketch  of  the  place,  giving  the 
location  of  the  staff  and  the  point  of  reference;  noting  the  local  names  of  the  sur- 
rounding points  so  that  any  other  person  could  hud  the  place  from  the  description. 

62.  Observers,  in  publishing  their  local  river-reports,  will  give,  in  addition  to  the 
changes  in  past  twenty- four  hours,  the  height  of  water  above  or  below  some  fixed  point 
known  and  used  by  steamboat-men  and  other  interested  parties. 

6.').  The  river  observations  must  be  made  and  reported  with  as  mnch  care,  regularity, 
and  accuracy  as  those  of  the  barometer,  and  where  the  observer  is  compelled  by  presto- 
ure  of  other  duties  to  intrust  this  part  of  his  work  to  an  issistant,  he  must  assure  him- 
self by  frequent  personal  inspection  that  it  is  faithfully  and  honestly  done. 

SIGNAL  APPARATUS. 

64.  stations  ordered  to  display  cautionary  signals  will  be  supplied  with  two  (or 
more^  red  flags,  one  6  feet  and  the  other  8  feet  square,  having  square  black  centers 
one-tuird  the  size  of  the  flag;  one  red  signal-lantern ;  one  large  flag-stafi*,  and  two  sets 
of  small  stafl's  for  use  in  cases  of  emergency.  The  large  flag-staff  must  bo  from  2.'>  to 
30  feet  in  height,  and  so  situated  as  to  be  clearly  visible  from  as  laigo  a  part  as 
possible  of  the  harbor  and  shipping  it  is  designed  to  wari}  of  approaching  Janger.  The 
staff  will  be  provided  with  halyards  for  raising  and  lowering  the  fla^p  and  lantern,  and 
will  be  erected  on  the  roof  of  some  buildiug,  preferably  on  the  one  in  which  the  office* 
is  located,  nnless  a  more  desirable  position  is  found  near  the  office. 

Everything  connected  with  the  signal  apparatus  must  be  kept  in  perfect  order; 
flags  mended  when  torn,  ties  sewed  on,  halyards  renewed,  lanterns  constantly  filliHl 
and  trimmed,  and  the  approaches  to  the  staff  convenient  so  that  there  may  be  no  delay 
in  obeying  all  orders  to  hoist  or  lower  signals. 

65.  Timely  requisition  must  be  made  upon  this  office  for  new  articles  of  ^equipment 
when  those  in  use  are  likely  to  become  unserviceable. 

SIGNAL-ORDERS. 

66.  Signals  will  be  ordered  up  by  telegraph  fVom  this  office  in  the  words  "  Up  signals," 
and  will  be  ordered  down  in  the  words  '*  Signals  down."  Signals  will  remain  displaypcl 
until  the  order  to  loxtct  them  is  received  from  this  office,  nnless  telegraphic  commuaic»- 
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tioo  with  the  office  is  interrupted  and  continues  so  for  some  hours  after  the  storm  has 
pased,  in  which  case  the  signal  will  he  lowered  when  the  danger  is  over.  Extreme 
caatioQ  mast  be  exercised  in  this  respect,  in  order  not  to  mistake  the  customary  lull  in 
tbe  center  of  a  storm  for  an  indication  that  it  has  passed  over. 

Obterrtn  mu^t  not^  under  any  drcumstanceSy  hoist  or  display  cautionary  signals  without 
authority  from  this  office. 

67.  Observers  must  immediately  acknowledge  by  telegraph  the  receipt  of  all  signal- 
ordeni,  giviDg  name  of  station,  natnre  of  order,  and  time  of  receipt.  These  acknowU 
edgmentfi  will  be  addressed  to  the  Chief  Signal-Officer,  and  signed  by  the  observer  or 
asisUnt  receiving  the  order.  The  following  examples  will  illustrate  the  form  of  mes- 
Nkge  to  be  used : 


Chizp  Sigxal-Officeb,  Washington : 
Chicago— Up  Signals  received  ten-forty  a.  m. 


CHiEr  Sigxal-Officer,  Washington : 
Detroit— Signals  Down  received  six-fifty  p.  m. 


KAUFMAN, 

Observer, 


FINN, 
Observer. 


63.  At  tbe  end  of  each  week  a  report,  made  out  on  Form  23,  will  be  forwarded  in  the 
*tine  envelope  with  the  other  weekly  reports.  This  report  will  be  forwarded  regularly, 
whether  orders  have  been  received  or  not  during  the  week. 

Tbe  boars  of  duty  will  be  so  arranged  at  cautionary  stations  that  one  man  will  be  in 
the  office  constantly,  in  readiness  to  obey  signal-orders. 


RECRUITINQ  FLAG. 


®.  Each  station  will  be  furnished  with  one  United  States  recruiting  flag,  for  display 
oa  special  occasions  as  ordered  from  this  office.  At  cautionary  stations  it  will  be  dis- 
played on  the  signal  flag-statif,  and  at  other  stations  a  cheap  staff,  12  or  15  feet  in 
length,  will  be  procured  for  this  purpose,  and  so  arranged  that  it  can  be  put  up  and 
taken  down  at  pleasure. 


MAP  AND  BULLETIN  FRAMES. 

^'  Frames  for  tbe  proper  display  of  maps  and  bulletins  will  be  fnrnished  by  this 
office,  aod  will  not  bo  purchased  by  the  observers  without  special  authority. 

FORMS. 

71.  The  following-named  forms  will  be  furnished  by  this  office  for  station  use : 

Ponn    1.— Telegraphic  river-report. 

Fonn   2. — Receiving- sheet. 

Fofm   a— Daily  bulletin. 

Form    4.— Weekly  report. 

Form    5.— Telegraphic  report. 

Form   6.— Receipt  for  property. 

Form    8. — Weather-map. 

Form  15l — Synopsis. 

Form  1&— Montbly  chart. 

Form  19. — Error-sheet. 

Form  22. — Monthly  mean. 

Form  23. — Cantionary-signal  blank. 

Form  24.-~Record  of  bulletins. 

Form  2S.~Telegrapbic  form. 

Form  -.6.— River-bnlletiu. 

Form  27. — Special  river-report. 

Form  28.— Regular  weekly  river-report. 

Form  30.— Weekly  instmotion-report. 

Form  31.— Weekly  report,  temperature  of  water. 

22   W  Digitized  by  Google 


338         REPORT  OF  THE  SECRETARY  OF  WAR. 

Form  A. — Record  of  telegrams  refused  by  telegraph  companies. 
Form  IJ. — Record  of  telegrams  sent  and  received, 

72.  Form  1-is  used  by  the  special  river-observers  for  their  reports,  which  should  be 
made  in  duplicate ;  one  copy  for  file  in  the  teleeraph-offlce  at  the  schedule  times  and 
the  other  to  be  forwarded  to  this  office  at  the  end  ot  each  week. 

73.  Form  2  is  for  the  use  of  the  telegraph-operators  in  receiving  the  reports  from 
other  stations,  and  will  be  furnished  b^  the  observers  in  such  quantities  as  may  be 
required,  care  being  taken  to  guard  against  wasteful  and  unnecessary  use.  The  spaces 
will  be  iiUed  up  in  regular  order,  commencing  at  the  upper  left-hand  space  and  filling 
each  space  to  the  right  in  succession  on  the  first  line,  and  then  commencing  at  the 
left-hand  space  of  the  second  line,  and  so  on  until  each  space  is  tilled.  Obsevers  will 
require  the  receiving  operators  to  sign  and  date  each  sheet,  and  also  to  note  the  time 
the  reports  upon  it  were  received,  before  taking  It  from  the  tele<Traph-office.  When 
the  reports  are  received  in  duplicate  by  the  operator,  observers  will  retain  the  original 
sheets  furnished  them  by  this  office. 

After  the  reports  ai-e  transferred  to  the  bulletin  the  receiving  sheets  for  each  full 
report  will  be  placed  together  and  folded  neatly  in  three  folds  parallel  with  the  writing. 

Each  morning  the  three  reports  of  the  preceding  day  will  be  secured  together  so  as 
to  form  a  single  package.  At  the  end  of  each  week  the  seven  daily  packages  of  the 
week  will  be  put  up  in  a  neat  package  and  forwarded  by  mail  to  this  office,  accom- 
panied by  the  error-sheet. 

74.  Form  3  is  the  Daily  Bulletin,  issued  for  public  information.  The  several  columns 
will  be  filled  up  from  the  receiving  sheet,  the  words  and  figures  being  written  plainly 
and  distinctly. 

Before  making  any  entries  upon  the  manifold  form,  the  sheets  will  be  carefully 
smoothed  down  so  that  the  registered  lines  of  the  several  stations  will  fall  directly 
over  each  other.  If  more  than  fifteen  bulletins  are  to  be  written  it  is  better  to  make 
ou|;  the  number  in  two  equal  parts  than  to  try  and  write  them  all  at  once,  in  order 
that  the  copies  may  all  be  legible. 

One  copy  of  the  morning  issue  of  the  Saturday  Bulletin  will  be  mailed  to  this  office 
from  each  station. 

The  headings  of  the  different  columns  indicate  with  sufficient  clearness  the  matter 
to  be  filled  in. 

When  any  part  of  a  report  is  not  received,  or,  if  received,  is  evidently  incorrect,  the 
word  **  blank  ^*  will  be  written  in  the  spaces  to  be  filled  by  such  part. 

Absence  of  wind,  pressure  of  wind,  clouds,  rain-fall,  or  change  in  barometer,  thermom- 
eter, and  river,  will  be  indicated  by  the  figure  zero. 

New  stations,  whose  names  are  not  in  the  printed  list,  will  be  written  in  the  blank 
lines  at  bottom  of  the  form. 

The  following  data  will  be  given  on  all  Forms  3  posted : 


"Posted  in 

at M. 

(Signed) 


ObstrverJ* 

In  the  first  blank  space  will  be  written  the  name  of  the  locality  where  posted ;  in 
the  second  space,  the  time  ;  and  in  the  third  space,  the  date  of  posting. 
Each  bulletin  will  be  signed  with  the  full  name  of  the  observer. 

75.  Form  4  is  the  weekly  report,  and  three  copies  will  be  forwarded  to  this  office  at 
the  end  of  each  week ;  one  copy  containing  the  full  record  of  the  telegraphic  series  of 
observations,  one  the  record  of  the  local  series,  and  the  third  that  of  the  mid-day  obser- 
vations. In  filling  up  this  form  the  daily  means  of  the  local  (7.2  and  9  o'clock)  and  the 
weekly  means  of  the  telegraphic  barometric  and  thermometric  ob8er\'ations  will  be 
entered  in  their  proper  columns,  and  the  words  "daily  "and  "  weekly  "  respectively 
added  to  the  heading. 

In  the  telegraphic  series  will  be  given,  firstly,  the  mean  of  the  morning;  secondly, 
that  of  the  afternoon ;  and  thirdly,  that  of  the  midnight  observations. 

76.  Form  5  will  be  used  for  all  of  the  telegraphic  reports,  and  will  be  made  out  each 
time  in  duplicate,  one  copy  for  deposit  in  the  telegraph-office,  for  transmission  by  tele- 
graph to  this  office,  and  the  other  for  transmission  by  mail  to  the  same  place.  Both 
copies  must  be  filled  up  and  signed  in  the  manner  indicated  upon  the  form  itself. 

Each  regular  report  will  consist  of  ten  words,  arranged  in  two  lines  of  Jit^  words 
.  each.  At  all  stations  designated  by  this  office  as  river  stations,  the  aiternoon  report 
will  consist  of  Uoelve  words,  arranged  in  two  lines  of  six  words  each. 

The  sixth  space  in  first  line  of  Form  5  will  be  used  for  the  depth  in  feet  above  or 
below  the  established  bench-mark  whenever  it  exceeds  eight  feet,  and  the  sixth  space 
in  second  line  for  the  odd  inches. 
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Whenever  the  depth  does  not  exceed  eicht  feet,  the  word  "  Biver  ^  will  be  used  to  fill 

the  space  in  first  line,  and  the  whole  depth  given  in  the  second  line  in  inches. 

In  fnroishlDg  the  reports  to  the  press,  and  in  filling  np  the  bulletin,  Form  3,  the 
daily  change  only  will  be  given,  as  at  present.  I'his  change  will  be  obtained  by  taking 
the  difierence  between  the  current  report  and  that  of  the  preceding  day. 

In  filling  up  the  form,  the  first  space  of  the  first  line  will  be  used  for  name  of  statiofif 
the  second  for  date  and  time  of  report,  the  third  for  barometer,  the  fourth  for  thermom- 
eter, and  the  fifth  for  humidity.  In  the  second  line  the  first  space  will  be  used  for 
state  of  weather,  the  second  for  velocity  of  wind,  the  third  for  upper  clouds,  the  fourth 
for  lower  clouds,  and  the  fifth  for  rain-fall.  The  cipher- words  must,  in  all  cases,  be 
written  plainly  and  correctly.  The  word  *^  Blank"  will  be  used  when,  from  any  cause, 
an  observation  is  not  taken. 

Tlie  dnplicate  copies  of  the  report  for  each  day  will  be  mailed  weekly  to  this  office 
from  all  stations. 

77.  Form  6  is  a  memorandum-receipt  for  property,  and  will  be  filled  up  with  the 
Domber  and  kind  of  articles  received,  signed,  dated,  and  transmitted  promptly  to  this 
office. 

Detailed  lustructions  in  reference  to  this  form  will  be  given  under  the  head  of  ^*  Prop- 
erty." 

Td.  Form  8  is  the  weather-map,  to  be  printed  or  made  out  in  manifold,  as  may  be  di- 
rected from  this  office,  and  shows  the  direction  of  the  wind,  state  of  weather,  height 
of  barometer,  height  of  thermometer,  and  velocity  of  wind  at  each  station.  The  arrow 
i»  always  to  fiy  with  the  wind,  and  not  toward  it  like  a  vane.  In  printing  or  stamping 
these  maps  great  care  must  be  exercised  to  make  the  figures  and  different  signs  cor- 
mtly  and  distinctly.  Observers  must  never  allow  imperfect  or  illegible  maps  to  leave 
their  offices.  To  insure  accuracy,  the  printed  maps,  before  being  issued,  must  be  care- 
ftlly  compared  with  the  reports  received,  and,  if  errors  are  found,  they  will  be  cor- 
rected on  the  map,  if  the  corrections  can  be  made  without  disfiguring  it,  and  without 
rendering  it  illegiblo.  If  they  cannot  be  so  corrected,  the  whole  edition  will  be  de- 
^yed,  as  it  is  better  not  to  issuer  any  map  than  one  which  is  imperfect.  One  copy  of 
this  map  will  be  sent  to  this  office  on  Saturday  of  each  week,  unless  special  instructions 
are  reeeiyed  to  the  contrary  by  the  observer  irom  proper  authority. 

79.  Observers  are  authorized  to  tr&ce  upon  these  maps  isohara  or  lines  of  equal 
harometric  pressure,  in  accordance  with  the  following  directions : 

Ist.  Ascertain  by  a  general  examination  of  the  reports,  after  they  are  entered  en  the 
DKip,  whether  any  of  the  lines  of  equal  pressure  will,  when  drawn,  traverse  a  large 
portion  of  the  map,  and,  if  this  is  found  to  be  the  case,  these  long  lines  will  be  drawn 
iiret.  The  lines  of  29.90,  30.00,  and  30.10,  on  the  map,  opposite  page  12  of  the  circular 
**«ed  by  this  office,  on  the  Practical  Use  of  Meteorological  Reports  and  Weather-Maps, 
»w  illustrations  of  this  principal  isobar  or  haae-Une, 

2d.  If  decided  differences  in  barometric  readings  are  observed  to  exist  between  neigh- 
^'^^ripl?  stains,  enter  upon  the  map  with  a  red  lead-pencil  little  dots  or  dashes,  inter- 
'^^^ii'te  between  any  two  of  them,  to  represent  the  points  at  which  the  barometric 


[»^  would  be  exactly  29.50,  29.60,  &c.,  or  30.00,  30.10.  &o.,  supposing  the  {ireBsnre 
liil^^  oniformly  in  the  space  between  the  two  stations.  The  precise  position  of 
<<M9e  inteniiediate  points  can  nsually  be  found  with  sufficient  exactness  by  estimation 
»»thti,eeye. 
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The  intei-polated  isobars — ^that  is,  those  which  are  drawn  between  stations,  as  in  the 
preceiliug  paragraph — cannot  be  relied  upon  as  perfectly  accurate,  but  the  amonnt  of 
error  need  not  exceed  two-hundred ths  of  an  inch  in  the  position  of  any  one  line,  if 
proper  attention  is  paid  to  the  following  points:  First,  The  isobars  must  not  be  ex- 
tended west  of  the  one  hundredth  degree  of  longitude  west  of  Greenwich,  (or  the  mciid- 
ian  twenty-three  degrees  west  of  Washington,)  as  the  barometric  readings  of  very 
elevated  stations  cannot  at  present  l>e  combined  with  those  of  an  altitude  of  iifteeu 
hundred  feet  or  less.  Second,  The  barometrical  readings  reported  from  Mount  Wjish- 
iugton  must  not  be  used  in  drawing  the  isobars  over  the  New  England  States.  Third, 
Certain  allowances  or  corrections  must  be  made  for  the  readings  reported  from  several 
stations  whose  elevation  is  not  yet  accurate! j'  determined.  Ihese  corrections  will  bo 
furnished  from  this  office  upon  application. 

When  a  sufficient  number  of  dots  or  dashes  have  been  made  to  enable  the  observer  to 
trace  the  course  of  one  or  two  of  the  principal  isobars,  they  will  be  joined  together  by 
a  curved  line  passing  through,  or  nearly  through,  all  of  them,  without  following  any  of 
the  minor  iiTcgularities  that  would  be  possibly  caused  by  slight  errors  in  the  interpo- 
lations. 

Any  perplexity  that  may  arise  in  drawing  these  lines,  as  to  their  proper  ronte,  may 
generally  be  removed  by  considering  the  direction  of  the  wind,  pa  reported  from  each 
station.  Thus,  if  from  stations  A,  B,  C,  and  D  reports  are  received  as  shown  in  the 
figure,  it  wouhl  be  seen  at  once  that  ])etween  B  and  C  there  was  a  central  area  of  low 
pressure  around  which  the  wind  circulated  in  the  direction  indicated  by  the  arrows, 
and  the  isobars  would  therefore  be  drawn  as  shown  by  the  dotted  lines. 

When  the  lines  are  very  much  crowded  together,  as  happens  in  a  few  severe  storms, 
the  isobars  may  be  drawn  for  every  two-tenths  of  an  inch,  instead  of  every  one-tenth. 

Each  isobar  should  be  plainly  marked  at  its  extremities  with  the  figures  indicating 
the  corresponding  pressure,  and  the  central  areas  of  highest  and  lowest  pressure  should 
be  marked  **  high  "  and  '*  low,"  respectively,  unless  by  so  doing  the  appearance  of  the 
map  would  be  injured  by  the  complication  of  the  lines. 

When  the  observer  has  any  doubt  as  to  the  course  of  a  given  isobar,  he  should  omit 
it  entirely,  or  simply  indicate  its  probable  position  by  a  broken  instead  of  a  full  i-ed  line. 
Observei-s  will  forward  to  this  office  weekly  examples  of  their  isobaric  maps,  and  will 
not  post  them  in  any  public  place  until  officially  authorized  to  do  so. 

80.  Form  15  is  for  the  Synopsis  and  Probabilities,  and  a  copy  properly  filled  will  be 
posted  with  each  bulletin  at  all  stations  where  they  are  received.  The  midnight 
synopsis  will  be  used  with  the  morning  bulletin,  and  the  morning  synojisis  with  the 
afternoon  bulletin,  whenever  practicable.  At  stations  where  the  alternoon  and  not  the 
midnight  synopsis  is  received,  this  will  be  used  with  the  bulletin  of  the  next  morning. 

In  all  cases  the  time  and  date  of  issue  from  Washington  must  be  plainly  written  upon 
the  form. 

81.  When  observers  are  compelled  to  copy  reports  from  the  newspapers,  and  time 
and  date  are  not  given,  they  will  call  the  especial  attention  of  the  publishers  of  snch 
papers  to  the  omission  and  have  it  corrected,  when  possible,  as  a  matter  of  justice  to 
this  office  and  to  their  readers. 

82.  Form  16  is  the  blank  meteorological  chart  to  be  made  out  monthly  at  each  station, 
and  forwarded  by  mail  to  this  office  as  soon  after  the  close  of  each  month  as  practicable. 

The  following  instructions,  taken  in  connection  with  the  illustration  given  in  the 
annual  report  of  the  Chief  Signal- Officer  for  1671,  will  enable  observers  to  make  them 
out  properly : 

For  the  thermometer,  take  the  weekly  reports  on  Form  4,  beginning  with  the  morn- 
ing report  of  the  fii-st  day  of  the  month  ;  with  a  sharp  pencil  make  a  dot  on  the  chart 
at  the  height  at  which  the  dry-bulb  thermometer  stood  at  7  a.  m.,  (or  the  first  oliservi*- 
tion,)  at  its  7.  a.  m.  relative  distance  from  the  12  m.  line,  as  shown  in  the  illnstration 
referred  to.  Do  the  same  with  each  of  the  six  observations.  Join  these  dots  with  the 
pencil  and  afterwards  trace  with  ink. 

Continue  the  same  way  with  the  wet-bulb  thermometer,  barometer,  Telocity  of  the 
wind,  and  the  relative  humidity,  marking  the  direction  of  the  wind  in  small  letters 
opposite  each  observation. 

The  average  amount  of  clouds  for  each  day  will  be  given  in  the  spaces  immediately- 
above  the  29.00  inch  line  in  the  chart  dividing  the  squares  into  1,  2,  3,  and  4-4th8,  re- 
spectively. 

The  dark  lines  for  rain  are  placed  with  the  right  edge  at  the  point  where  the  rain 
ceased. 

The  scale  may  be  changed  for  a  greater  fall  of  rain  than  1^  inches,  or  a  greater  ve- 
locity of  wind  than  thirty-five  miles  per  hour. 

Different  colored  ink  may  be  used  for  the  several  lines,  if  preferred. 

In  forwarding  these  charts  by  mail  they  should  never  be  folded,  but  rolled  neatly 
and  compactly  withoat  any  central  core.  As  thev  are  intended  for  fatare  reference 
oare  should  be  taken  in  making  them  oat  aconrately  and  neatly. 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER.  341 

63.  Form  19  is  the  error-sheet,  which  accompanies  the  weekly  packages  of  Form  2 
seat  by  observers  to  this  ofiSce.    It  will  be  filled  np  in  the  following  manner : 

Id  the  third  column  w^ill  be  entered  the  official  numbers  of  all  regular  reports  miss- 
ing when  the  telegraphic  circuits  are  closed.  In  the  fourth,  fifth,  aud  sixth  columns 
vill  be  entered,  on  the  same  line  under  appropriate  headings,  the  numbers  of  nil  reports 
of  previous  dates  which  may  have  been  received  during  the  time  designated  at  the  left- 
haDdof  the  form.  In  the  seventh  column  the  time  the  last  report  was  received  will 
k  noted.  Receipt  of  duplicates,  corrections,  and  reports  not  in  schedules,  causes  of 
dday,  &c,,  will  be  noted  in  tbe  column  headed  "  Remarks.''  The  number  of  words 
must  iuclade  all  reports  due  at  the  station  which  may  have  been  received  up  to  the 
time  the  circuitu  were  closed,  whether  they  were  of  the  cuBrent  or  previous  dates. 
Duplicates  and  corrections  are  not  to  bo  counted.  Each  line  of  the  form  mtiat  contain  a 
(omplete  rtcord  of  the  work  for  the  date  and  time  specified.  The  record  will  be  made  up 
from  Form  2  immediately  aft«r  each  report. 

^.  hi  filling  np  Forms  19  and  B,  the  following-named  stations  will  be  designated  by 
tbe  letters  placed  opposite  each  name : 


Booneville A. 

Brownsville B. 

BroDswick C. 

CoDflaence D. 

Evansrille E. 

Freeport F. 

Hermann G. 

Jeffereon  City H. 

Kansas  City I. 

U  Claire J. 


Lexington K. 

Little  Rock L. 

Marietta M. 

Morgantown N. 

New  Geneva O. 

Oil  City P. 

Paducah Q. 

Plattsmouth R. 

Saint  Joseph S. 

Warsaw T. 


8&.  Form  22  is  used  for  the  record  of  the  daily  aud  monthly  means  of  the  barometer 
and  thermometer,  with  the  prevailing  direction  of  the  wind  aud  amount  of  rain-fall  for 
tbe  month.  In  filling  up  this  form  the  means  of  the  baromet-er  aud  thermometer  for 
tbe  local  series  of  observations  will  be  obtained  by  dividinc^  the  sum  of  the  7  a.  m.,  2 
p-  ]n..«kd  double  the  9  p.  m.  observations,  by  four.  Manifold  copies  of  this  form,  prop- 
erly fiUed  np,  will,  at  the  end  of  each  month,  be  furnished  by  observers  to  as  many 
of  tbe  newspapers  and  other  periodicals  published  at  their  stations  as  may  desire  to 
make  n»e  of  it.  One  copy  will  also  be  forwarded  to  this  office  on  the  first  day  of  the 
month  sQoceeding  that  of  which  it  forms  the  record. 

^  Each  observer  will  rule  out,  on  heavy  white  paper,  a  blank  form  similar  to  the 
ow  given  beluw,  and  post  it  np  in  a  conspicuous  place  in  his  office.    On  this  form  he 

▼iUentei, on  the  first  day  of  each  mouth,  the  data  for  the  preceding  month  indicated 

M  tlMtopof  the  several  columns  in  the  form. 
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87.  The  weekly  meaD  of  the  telegraphic  observations  of  the  barometer  and  tbermoro- 
eter  will  be  obtained  in  the  following  manner :  Divide  the  sum  of  the  a.  m.  telegraphic 
olsen'atioDS  by  the  number  of  observations,  and  the  quotient  will  be  the  mean  of  the 
morning  olMjervations ;  proceed  in  the  same  manner  for  the  afternoon  and  night  obser- 
vationa,  and  enter  the  quotients  separately  under  the  head  of  **  Remarks,"  on  Form  4. 

The  monthly  mean  of  the  telegraphic  observations  will  be  obtained  in  the  same 
maoDer. 

The  local  observations  made  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.  will  not  be  used  in  getting 
this  mean. 

ILLUSTRATIONS. 

Baroneter;  telegraphic  obaervaiiona,  7.35  a.  m.,  4.25  p,  m.,  and  11.35  j>.  m.,  Washington  mean 

time. 

A.  M.                                 P.  M.  Midnight. 

30.04                                     30.04  30.08 

30.09                                    30.11  30.06 

30.09                                    30.00  29.89 

29.83                                     29.76  29.70 

29.7«                                     29.a3  29.96 

30.04                                     29.96  29.89 

29.85                                    29.66  29.60 


7)209.70  7)209.36  7)209.18 

29.9[>7     •  29.908  29.883 

Mean  of  a.  m.  obser^^atiom 29.957 

Mean  of  p.  m,  observation 29.908 

Mtan  of  midnight  observation ^ 29.883 

Thmomeltr;  telegrraphic  obserrationSy  7.35  a.  m.,  4.35  p.  m.,aiid  11.35  p.  iw.,  Washington 

mean  time, 

A.  M.  P.  M.  Midnight. 

24  37  32 

32  42  32 

27  47  '38 

40  46  40 

34  32  24 

23  42  38 

34  61  52 

7)214  7)30r  7)256 

30.6  43.8  36.5 

Mean  of  a.  m.  observation 30.6 

Meao  of  p. m.  observation 438 

Mean  of  midnight  observation 30  5 

^.  In  calcalatiug  the  mean  of  the  thermometer  readings  at  low  temperature,  the  fol- 
l^^wiug  role  will  be  observed : 

"When  minus  readings  occur,  the  difference  between  the  sura  of  the  positive  and  the 
*ao  of  the  negative  numbers  is  to  be  taken.    This  difference,  which  is  the  total  sum, 
^  the  sign  of  the  greater  of  the  two  partial  sums,  and  will  be  divided  by  the  total 
tnmber  of  observations.'' 
The  qootient  obtained  by  this  division  will  be  the  mean  sought. 
The  following  are  examples : 

• 
Example  1.  Example  2. 

-f  70  4-60 

4-50  -1-20 

-h20  0 

0  .  —    5 

•^ofpositive -1-140     Sum  of  positive -{-60 

'^^a  of  negative 0     Sum  of  negative —    5 

TaUlwin +140     Total  sum -f  75 

^"aliff  of  observations 4     Number  of  observations 4 

*«« +    35     Mean -{-18.75 
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Example  3.  Example  4. 

0 
0 
0 
0 
0 

Sum  of  positive -f  H     Sum  of  positive 0 

Sam  of  negative — 27     Sum  of  negative —5 

Total  sum —16     Total  sum —5 

Number  of  observations 7     Nu  mber  of  observations 6 

Mean —    2.3  Mean —0.8 

89.  Form  23  is  for  use  at  stations  designated  for  the  display  of  cautionary  signals, 
and  will  be  lille<l  up  and  forwarded  weekly  to  this  office  during  the  period  signals  are 
ordered.  Under  the  bead  of  *^  Remarks  "  will  be  recorded  the  highest  velocity  reached 
by  the  wind  during  the  time  the  signals  were  displayed. 

When  no  signals  have  been  ordered  during  the  week,  this  form  must  be  forwarded 
and  show,  under  the  head  of  **  Remarks,''  the  highest  velocity  attained  by  the  wind 
during  the  week. 

Form  24  is  the  weekly  report  of  the  number  of  bulletins,  maps,  &c.,  issued  at  each 
station,  and  will  be  forwarded  to  this  office  in  the  same  envelope  with  the  other  reg- 
ular weekly  reports. 

All  publications  that  have  been  issued  at  any  station  during  each  week  will  be  re- 
ported on  this  form,  and  if  special  publications  are  made  in  addition  to  those  noted  in 
the  heading  of  the  several  columns  of  the  form,  observers  will  rule  additional  colamus 
for  such  publications. 

90.  Form  25  is  the  one  upon  which  all  official  telegrams  to  this  office  must  bo  written. 
As  everything  transmitted  is  charged  for,  unnecessary  words  must  be  avoided.  The 
full  date  and  time  of  filing  message  will  be  written  above  the  upper  heavy  line,  while 
only  the  name  of  the  city  and  the  day  of  the  mouth  will  be  written  below.  The  sic* 
nature  must  contain  only  the  surname  of  the  sender  and  the  word  '*  Observer.''  Only 
the  matter  written  between  the  heavy  lines  is  to  be  transmitted. 

91.  Form  **  A  "  will  be  filled  up  properly  and  carefully  under  each  heading,  and 
mailed  on  Monday  of  each  week  to  this  office.  In  the  column  headed  '*  Nature  of  mes- 
sage," will  be  indicated  briefly  whether  the  message  rendered  was  a  weather-report  or 
ordinary  message,  and  in  the  colnmu  of  *^  Remarks"  give  such  additional  information 
as  yon  may  think  necessary  to  a  full  understanding  of  each  case. 

This  form  will  be  sent  in  blank  if  no  messages  have  been  refused. 

92.  Form  "  B  "  will  be  forwarded  promptly  to  this  office  at  the  end  of  each  week, 
using  but  one  form,  except  in  cases  where  it  is  necessary  to  use  mora  to  complete  the 
record,  taking  great  care  to  keep  a  correct  record  of  number  of  telegrams  sent  or  re- 
ceived. In  case  there  should  have  been  no  telegrams  received  or  sent  during  the  week, 
the  form  will  be  sent  in  blank.    All  telegrams  must  bo  properly  dated  and  signed. 

BOOKS  OF  RSFERENCE  AND  RECORD. 

93.  The  following  books  of  reference  and  record  will  be  furnished  by  this  office  to 
each  station : 

For  r</cref»cc.— Guyot's   Meteorological  Tables ;  Buchan's  Handy  Book  of  Meteor- 


Observer-Sergennts,  Signal-Service,  U.S.  A.;  Smithsonian  Directions  for  Meteorologi- 
cal Observations. 

For  liecords, — Journal ;  Daily  Record  of  Observations ;  Record  of  Bulletins ;  Record 
of  Letters  Sent ;  Record  of  Letters  Receivfnl ;  Index  to  Letters  Sent  and  Received ; 
Original  Record  of  Observations;  Weather-Map  of  the  United  States. 

94*  In  the  journal  will  be  entered  daily  all  matters  of  interest  not  provided  for  in 
the  various  forms,  such  as  meteoric  and  auroral  displays,  earthquakes,  and  unusual  at* 
mospheric  appearances  and  disturbances,  giving  in  all  cases,  when  possible,  the  time 
of  beginning  and  duration  of  each.  Especially  will  the  observer  enter  a  detailed  ac- 
count of  the  characteristic  phenomena  of  every  serious  storm  that  passes  over  or  near 
his  station.  In  this  book  will  also  be  noted  all  changes  in  location  of  office  or  instro- 
ments,  the  condition  of  the  instruments,  and  when  damaged  in  any  way  the  cause  will 
be  stated.  A  monthly  abstract  of  the  entries  in  the  Journal  will  be  forwarded  to  the 
Chief  Signal-Officer  within  five  days  after  the  expiration  of  each  month.  This  ab- 
stract must  contain  all  the  important  entries  of  the  journal,  the  condition  ff  ftH  ii^* 
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etrumeuts  in  nee  on  6t«tioD,  and  also  the  comparative  readings  of  the  barometer  re- 
ferred  to  in  ]>ara  graph  31. 

95.  Observer-sergeants  will  be  particular  to  note  every  display  of  aurora,  seeking  by 
inoairy  of  others,  if  necessary,  to  make  their  record  complete. 

If  the  heavens  are  obscured  by  clouds  so  that  the  aurora,  if  present,  cannot  be  ob- 
served,  the  word  "  obscured''  will  be  entered  in  that  part  of  the  record  devoted  to  au- 
roral displays.  If  the  sky  is  sufficiently  clear  for  observation,  the  words  *' aurora"  or 
'^Do  aarora"  will  be  entered  according  as  one  is  visible  or  not.  When  observed,  a  full 
accouDt  of  the  phenomenon  will  be  entered  in  the  Journal,  showing  the  exact  minute 
of  beginning  and  ending  of  the  aurora,  and  the  principal  phases  of  changes  that  it  ex- 
pericDces.  The  iblJowiug  particulars  sbonld  be  especially  noted :  the  azimutb  and  al- 
titude of  each  extremity  and  of  the  crown  of  any  arch  of  light,  and  the  same  data  for 
uy  corona  or  glory  that  may  be  formed. 

When  tbe  observer  is  familiar  with  the  names  of  the  principal  fixed  stars,  he  may 
loc&te  tbe  arch  or  crown  by  reference  to  them,  but  it  is  preferable  that  he  should  ob- 
serve directly  the  altitude  and  azimuth. 

Altitodes  are  expressed  by  degrees  from  the  horizon  to  the  zenith.  If  any  circle  be 
divided  into  the  3G0  parts  and  radial  lines  connect  these  parts  With  the  center,  each 
pair  of  lines  subtend  an  angle  of  one  degree  ;  the  fourth  part  of  tbe  circle  will  subtend 
an  angle  of  ninety  degrees  or  one  right  angle,  and  the  corresponding  radii  are  perpen- 
dicular to  each  other;  thus  the  zenith  (that  point  in  the  heavens  immediately  above 
the  observer)  is  ninety  degrees  from  the  horizon,  or,  in  other  words,  its  altitude  is  90°. 
A  point  half  way  up  from  the  horizon  to  the  zenith  has  an  altitude  of  45°. 
Azimuths  are  also  expressed  in  degrees  but  are  measured  on  tbe  horizontal  plane, 
and  will  be  recorded  as  is  done  in  astronomy,  from  the  south  point  to  the  westward, 
pMsing  successively  the  west,  north,  and  east  pointa  of  compass  until  360°  have  been 
poffled  over  and  the  south  point  is  again  reached. 

Obaenrers  must  be  particular  as  to  the  date  of  the  aurora,  and  when  it  begins  in  the 
eveninj  of  one  day  and  continues  into  the  early  morning  of  the  next  day,  it  will  be 
entered  as  occuring  on  the  first  day,  but  its  details  will  be  given  in  the  record  as  oc- 
CDjTing  between  the  hours  of  its  actual  beginning  and  ending.  Thus,  an  aurora  that 
began  00  the  evening  of  the  l*2th  of  January,  and  continued  until  tbe  early  morning 
of  the  13th,  would  be  entered  as  the  aurora  of  the  12th,  but  its  details  w^ould  be  re- 
corded 38  occurring,  for  instance,  between  the  hours  of  10  p.  m.  of  January  12,  and  ^ 
a.  m.  of  January  13. 

All  entries  in  the  journal  of  occurrences  and  observations  of  any  one  day  will  be 
made  under  or  opposite  to  that  day,  and  not  be  entered  as  a  subsequent  date  as  is  fre- 
qoent'y  done.  For  example  :  o.n  auroral  display  ocurrin^  May  23,  should  be  entered 
<W*ite  that  date,  and  not  referred  to  on  the  24th,  as  having  occured  **  last  evening." 
OUservers  most  pay  particular  attention  to  accuracy  in  the  use  of  the  terms  "  morn- 
ing'* and  "evening,"  and  will  be  governed  by  the  following  instructions  in  reference 
to  them: 

Midnight  is  the  moment  12h.  00m.  00s.,  and  is  the  beginning  or  first  moment  of  the 
nev  day  and  should  receive  the  date  of  that  day.  Thus,  whatever  happened  in  the 
aftemooD  of  June  10,  at  lib.  59m.  59b.  happened  at  lib.  59m.  59s.  p.  m.,  June  10 ; 
whatever  happened  one  second  later  was  at  midnight  of  June  10  and  11,  and  at  one 
second  later  still  at  12h.  00m.  01s.  a.  m.  of  June  11 ;  at  midday  of  same  date  whatever 
happened  at  lib.  59m.  59s.  happened  at  lib.  59m.  59s.  a.  m.,  June  11 ;  at  one  second 
later  it  was  noon  June  11 ;  at  one  second  later  still  it  was  12h.  00m.  Ols.  p.  m.,  June  11. 

96.  The  daily  recdrd  of  observations  will  be  an  exact  copy  of  Form  4,  and  filled  up 
tD  tbe  same  manner.  The  several  series  of  observations  can  be  entered  in  the  same 
book,  care  lieing  taken  to  date  and  time  them  properly.  The  telegraphic  series  may  be 
entered  in  tbe  Ijeginning  of  the  book,  and  the  local  series  at  the  end,  while  the  midday 
reports  may  follow  either  of  the  two. 

97.  The  record  of  bulletins  will  be  filled  up  regularly  from  tbe  daily  bulletins,  of 
which  it  is  a  copy. 

On  stations  where  telegraphic  reports  from  other  stations  are  not  received,  or  where 
«Qch  reports  <lo  not  exceed  nine  in  number,  a  whole  page  in  the  bulletin-book  will  not 
be  nmi\  in  entering  each  bulletin.  To  economize  space,  the  reports  will  be  entered  in 
^  same  order  as  ac  present,  but  as  many  days  will  be  written  upon  each  double  page 
as  the  space  will  allow  ;  each  day  being  distinguished  by  a  proper  heading  as  to  date, 
and  separated  from  the  preceding  one  by  a  red-ink  line. 

Wherever  necessary,  the  printed  names  of  stations  will  be  ruled  out,  and  those  from 
which  reports  are  received  written  in  red  ink,  in  the  blank  spaces  between  the  original 
names,  and  in  regular  order. 

1«.  In  the  books  of  "  Letters  sent"  and  "Letters  received  "  will  be  entered  all  letters 
tent,  and  an  abstract  of  all  those  received  relating  to  the  ofilcial  business  of  the  station. 
The  original  letters  received  will  be  properly  briefed  and  numbered,  and  filed  away 
fw  tvference.  In  the  book  of  *'  Letters  received"  will  be  entered  a  record  of  all  official 
le'tem  and  telegrams  received  at  the  station. 

90.  AU  conuunuications  on  letter-paper  will  be  folded  in  three  equal  parte  from  the 

Digitized  by  VjOOQIC 


346 


REPORT   OF   THE   SECRETARY   OF   WAR. 


bottom  to  the  top ;  and  if  written  on  different  sized  paper,  will  be  folded  in  anch 
manner  as  to  conform  to  the  above  size.  All  communications  will  be  entered  in  the 
order  of  their  receipt  and  numbered  continuously,  beginuiuir  at  one  on  January  1  of 
each  year,  (or  at  the  date  of  the  receipt  of  the  first  letter,  when  a  station  is  opened 
during  the  year,)  and  each  letter  will  be  known  by  this  number  in  all  references  made 
to  it  in  the  office-records.  luclosures  to  letters  will  not  be  indorsed,  but  simply  num- 
bered, in  red  ink,  as  ^*  Inclosnre  No. — ''  to  said  letter.  On  the  top  of  the  first  fold  will 
be  entered,  in  red  ink,  the  number  of  the  letter,  the  station,  and  the  year.  This  will 
be  followed  by  the  following  entries  in  black  ink : 

Ist.  The  place  where  written  and  date. 

2d.  Name  and  officipl  designation  of  writer  or  department  or  office  from  which  it  is 
written. 

3d.  A  brief  synopsis  showing  the  general  purport  of  the  letter.  In  this  synopsis  or 
brief  every  thing  of  importance  in  the  letter  will  be  concisely  stated. 

Following  this  will  be  given  in  red  ink  the  number  of  inclosures  if  any,  in  the  letter, 
and  such  references  as  may  bo  necessary  to  show  where  other  letters  connected  with  it 
can  be  found  in  the^ records.  At  the  bottom  also  in  red  ink  the  date  at  which  the  com- 
munication is  received  will  be  entered,  (see  Examples  A  and  B.)  If  the  communica- 
tion is  received  by  telegraph  the  word  *•  telegram"  will  be  written  in  red  ink  immedi- 
ately below  the  brief. 

The  following  illustration  shows  the  manner  of  entering  letters  in  the  record  : 


LETTEBS  RECEIVED. 

When  re- 
ceived. 

Name  of  -nTiter. 

D&te  and  purport  of  letter. 

April  17, 1873 
90 

April  19, 1873 
94 

Office  Chief  Siimal-Offi- 
cer,  by  First  Lieut  H. 
Jackson. 

Office  Chief  Signal-Offl' 
cor,   by  Capt  H.  W. 
Howgato. 

(One  inoloBore.) 

Washington,  April  12,  1873,  directs  that  one  stylas.  droppi.'d 
from  return  Jgr  Ist  qr.,  be  taken  up  and  correction  made 
on  retained  copy. 

Betained  return  corrected  April  17,  1878. 

(ITamber  of  letter  and  indorsed  action  in  red  ink.) 

Washington.  April  12.  1873,  directs  that  a  weather-map  be 
daily  furnished  to  James  K.  8tono,  lUcine,  Wis.,  as  ro- 
quested  by  Louis  Decker. 

Delivery  of  map  commenoed  April. 20, 1878. 

See  L.  8.,  Vol.  1,  page  69. 

One  or  more  lines  will  always  he  left  below  the  brief  for  noting,  as  shown  in  the 
illustration,  any  action  taken  m  consequence  of  said  letter,  as  well  as  the  entry-marks 
of  any  letters,  either  received  or  sent,  especially  connected  with  it.  In  these  refer- 
ences letters  received  are  referred  to  by  number  and  year,  and  letters  sent,  by  volume 
and  page. 

In  case  the  letter  received  is  to  be  returned  with  an  indorsement,  snch  indorsement 
will  be  entered  in  full  in  the  space  immediately  below  the  brief,  and  two  additional 
lines  will  then  be  left  in  which  to  note  any  future  action. 

LETTERS    SENT. 

In  this  book  will  be  entered  all  communications  sent  from  the  office  by  letter  or  tele- 
gram, excepting  only  such  indorsements  as  are  entered  in  **  Letters  received,"  in  accord- 
ance with  the  instructions  contained  in  the  preceding  paragraph.  All  proper  names 
appearing  in  the  body  of  the  letter  will  be  underlined  with  red  ink.  In  the  margin 
will  be  given  in  red  ink  the  entry-marks  of  any  letter,  either  received  or  sent  in  con- 
nection therewith,  letters  received  being  referred  to  by  number  and  year,  letters  sent 
by  volume  and  page.  Exact  copies  of  all  telegrams  sent  will  be  entered  in  full,  and 
marked  **  Telegram  "  in  red  ink.  The  following  illustration  of  the  manner  of  ent^'ring 
letters  sent  will  show  the  manner  in  which  the  several  notes  are  made.  [The  words 
and  figures  in  brackets  indicate  red  ink.] 

[6]  [LETTERS   SENT.]  [50] 

"  Milwaukee,  Wis.,  May  3, 1873, 
"  To  the  Chief  Signal-Officer  of  the  Army  : 
"General:  I  have  to  advise  you  that  I  am  verbally  informed  by  Mr. 
[L.  R.  94.    Louis  Decker  that  Mr.  J.  R.  6tone,  of  Racine,  Wis.,  has  removed  to  Oregon, 
Milwaukee,   ^nd  that  in  consequence  I  have  this  day  discontinued  the  map  ordered  by 
■^       communication  from  your  oflBoe  under  date  of  April  12,  lb73. 
**  I  am,  respectluUy,  yours, 

"H.  M.  LUDWIG. 
"  Ohserver'Sergeant,  Signal'Senice,  U.  S,  AP 

Note. — In  case  any  other  letters  had  passed  in  this  connection^Jjie  entnr-marka 
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In  lelteTB  receiTed,  each  proper  name  will  be  followed  by  the  nnniber  of  the  letter  Iq 
wbicb  it  is  to  be  foand ;  if  it  is  the  written  name  it  will  bo  entered  in  black  ink,  other- 
wise in  red  ink.  In  letters  sent,  the  proper  names  will  be  followed  by  the  number  of 
thepag^  on  which  the  letter  containing  the  name  is  to  be  found;  if  it  is  the  signature 
of  tbe  person  writing  the  letter,  it  will  be  entered  in  black  ink,  otherwise  in  red  ink. 
Each  name  will  be  entered  but  once  and  the  numbers  will  follow  it  successively,  as 
follows : 

"Office  Chief  Sifpial-Officer,  1,  3,  4,  8, 10,  &c. 

"Wind-vane,  3,  10,29. 

"Wcntworth,  H.  W.,  18-24-26.'' 

INDEXING. 

The  alphabetical  index-book  furnished  the  observers  from  this  office  will  be  kept  up 
itgolarly  from  day  to  day  in  connection  with  the  books  of  letters  sent  and  received, 
and  most  show  the  names  in  proper  order  of  all  official  correspondents  of  the  observer, 
with  references  to  volume  and  page  where  their  communications  appear. 

General  orders,  special  orders,  and  cifculars,  will  be  filed  away  separately,  and  in 
such  manner  that  they  can  be  found  readily,  and  will  be  roughly  bound  by  the  observer 
at  the  end  of  each  year.  General  orders  and  circulars  will  be  indorsed  in  red  ink  at 
tbe  bottom  of  the  hrst  page,  with  the  name  of  station  and  date  of  receipt,  as  follows : 

**Keceived  (Milwaukee,) ,  187—." 

Spare  maps  and  bulletins  will  be  neatly  folded  in  letter  size  and  tied  up  in  packages ' 
containing  a  month's  issue  and  filed  away  where  they  will  be  easily  accessible. 

Example  A. 

War  Department,  Office  of  the  Chief  Signal-Officer, 
Division  of  Telegrams  and  Reports 
for  the  Benefit  of  Commerce  and  Agriculture, 

Washington,  D,  C,  ApHl  12, 1873. 
OhserTCT-Sergcant  H.  M.  Ludwig,  U.  S.  A., 

Milwaukee,  Wis.: 
SEKGEAirr:  Inclosed  herewith  is  a  copy  of  a  letter  from  Louis  Decker  requesting 
that  a  weather-map  be  daily  furnished  toMr.  James  R.  Stone,  Racine,  Wis.    You  wiU 
place  Mr.  Stone's  name  upon  your  list  and  comply  with  his  request. 
Very  respectfully,  &c., 

H.  W.  HOWGATE. 
Second  Lieut,  and  Bvt.  Capt.,  U.  S.  A.,  A.  S.  O.  and  Assistant. 

94.  MILWAXrEEE.  1873. 

Washington,  April  13, 1871 


Office  of  Chief  Signal-Officer, 

by 

Capt  H.  W.  Howgate. 


Directs  that  a  weather-map  be  dailv  ftimiAhed  to  Mr.  J.  B.  Stone,  Bacine, 
Wis.,  aa  requested  by  Mr.  Louis  Decker. 


(One  IncloBare.) 
See  L.  8.,  Vol.  1,  page  59. 


Booeiyed  Hilwankee»  Apr.  19, 1873. 

Digitized  by  VjOOQ IC 


348  REPORT  OF  THE  SECRETARY  OF  WAR. 

Explanation, 

All  oflBce  marks  in  red  ink,  brief  in  black  ink.    "  L.  S.,  vol.  1,  page  59,"  refers  to 
letter  subsequently  written  in  regard  to  this  map. 

Example  B. 

War  Departmknt,  Office  of  the  Chief  Signal-Officer, 
Division  of  Telegrams  and  Reports 
FOR  THE  Benefit  of  Commerce  and  Agriculture, 

TVashingtOH,  D.  6\,  April  12,  lc73. 
Observer-Sergeant  H.  M.  Ludwio, 

Milicaukeej  J^is,: 
Sergeant  :  I  have  to  inform  you  that  one  stylus  dropped  by  you  from  your  pro])erty 
return  for  first  .quarter,  1873,  must  be  taken  up  until  inspected  and  condemned  by 
proper  authority.    You  will  make  the  necessary  correction  in  the  retained  property- 
return  for  tbat  quarter. 

Respectfully,  yours, 

H.  JACKSOX, 
First  Lieut  Seventh  Car.,  P.  j-  Z>.  0. 

90.  XILWAVKES.  1873. 


Wabhikgton,  April  18, 1873. 

Office  of  Chief  Sigoftl-Offioer, 

by 

1  Lt.  ncmy  Jackson. 


Directs  that  one  Btylns,  dropped  from  return  for  let  Qr.,  *73,  be  taken  up 
and  oorrecuon  made  on  retained  copy. 


B6oeiyedAprU17,1878. 

(Copy.) 

Milwaukee,  Wis.,  April  9, 1873. 
To  the  Cheep  Signal-Officer  of  thk  Army  : 

8iR :  I  have  the  honor  to  request  that  the  observer-sergeant  in  chan;e  of  the  station 
in  this  city  be  directed  to  furnish  a  weather-map  daily  to  Mr.  James  K.  Stone,  Racine, 
Wis. 

Respectfully,  yoors, 

LOUIS  DECKER. 

94.  XILWATJKEE.  1878. 

an  red  ink.) 


InoloBore  Ho.  1. 
(In  red  ink.) 
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Letleta  transmitting  clieckb  for  pay  of  observers  are  not  merely  personal,  bat  mast 
W  euefnUy  entered  and  preserved. 

The  receipts  for  pay  should  be  copied  in  "  Letters  sent."  Great  care  should  be  taken 
to  specify  the  amount  of  any  bills  forwarded  in  a  letter,  and  also  to  note  the  date  of 
sU  payments,  under  the  brief  of  the  letter,  in  the  record-book  containing  the  remit- 
Uoce.  « 

100.  The  large  weather-map  of  the  United  States  will  be  hung  up  in  the  prfncipal 
room  of  the  board  of  trade,  or  chamber  of  commerce,  or  both,  and  the  state  of  the 
leather  vrill  be  shown  upoa  it  in  the  manner  already  described,  as  soon  after  the  re- 
ceipt of  the  morning  report  as  is  practicable. 

101.  All  books  of  reference  and  record  must  have  the  name  of  the  station  to  which 
they  beloDg  plainly  written  on  the  fly-leaf. 

Q£NERAI«  INSTRUCTIONS, 

103.  Each  observer  in  charge  of  a  station  not  supplied  with  an  assistant  from  this 
office  will,  as  soon  as  practicable  after  arriving  at  his  station,  make  arrangements  with 
8ome  competent  person  to  perform  his  duties  in  case  of  sickness  or  disability.  The  per- 
con  eo  selected  must  be  carefully  instructed  in  the  use  <md  care  of  the  several  iustrn- 
meDta,  in  the  manner  of  taking  the  observations,  of  making  out  and  forwarding  the 
weather-reports  sent  from  the  station,  and  the  proper  disposition  of  those  received  from 
other  BtatioDS.  His  name  and  regular  post-office  address  will  be  reported  to  this  office 
M  sooQ  Id  the  selection  is  made.  The  employment  of  this  assistant  will  be  temporary 
ooJy,aDd  he  will  be  paid  at  the  end  of  each  month  in  which  the  services  were  rendered, 
ftt  the  rate  of  compensation  fixed  by  the  Chief  Signal-Officer,  on  forwarding  the  proper 
ToQchera  to  this  office,  with  a  certiticate  from  the  observer-sergeant  stating  the  num- 
ber of  days  employed,  with  the  dates  in  each  case. 

108.  1q  case  of  sickness  or  disability  rendering  an  observer  or  assistant  observer  in- 
capable of  performing  his  duties,  the  observer  in  charge  will  report  the  fact  by  telegraph 
to  the  Chief  Signal-Officer,  and  will  forward  by  mail  the  certificate  of  his  attending 
pby»iciaD. 

KM.  it  Atations  where  there  is  no  medical  officer  a  resident  practitioner  will  be  em- 
P'oihJ,  whose  acconnt,  made  ont  in  duplicate,  on  the  form  given  below,  together  with 
the  prtscriptions  when  medicines  have  been  required,  will  be  transmitted  for  pay- 
ment to  the  Surgeon-General  of  the  Army,  through  the  office  of  the  Chief  Signal-Officer, 
Washio^oD,  D.  C. 

1(6.  No  acconnt  of  a  resident  practitioner  other  than  a  medical  officer  of  the  Army 
at  aoy  of  the  stations  mentioned  can  be  paid  unless  it  shall  clearly  appear  that  the 
AMi.«t«nce  of  the  medical  officer  designated  could  not  be  obtained  in  the  special  case. 
ShoQid  the  medical  officer  be  temporarily  inaccessible  upon  the  occurrence  of  a  case  so 
Mdden  aad  serious  as  to  require  immediate  attention,  he  will  nevertheless  be  called 
QpoD  as  8oon  as  possible,  and  his  certificate  that  the  case  required  another  practitioner 
^  be  employed  under  the  circumstances  will  be  necessary  before  the  account  of  the 
^tter  can  be  paid. 

K^.  An  enlisted  man  obtaining  medical  assistance  or  medicines  from  other  sources 
tVian  a  medical  officer  of  the  Army,  when  the  latter  can  be  called  upon,  will  be  person- 
^ly  responsible  for  the  account  therefor,  such  not  Inking  authorized  by  the  United 
States. 

107.  Bills  for  articles  of  food,  or  diet  of  any  kind,  liqnors,  wines,  mineral  waters, 
Nent  or  proprietary  medicines ;  instruments  or  appliances,  such  as  syringes,  trusses, 
^^  (sn»peniiory  bandages,  will  not  be  allowed  by  the  Medical  Department. 

lU^.  When  the  services  of  a  nurse  are  necessary,  a  separate  bill  for  the  nursing  will 
1^  made  and  certified  in  the  same  manner  as  that  for  medical  attendance. 

^  L'JOTKD  Statks, 

To ,  M.  D.,  Dr. 

tor  medical  attendance  furnished  to ,  suffering  from at 

^' from to $ 

'ormediciocs  as  per  accompanying  prescriptions 


^  Icertjfy  that  the  above  account  is  correct  and  just ;  that  the  services  were  rendered 
J^  stated  and  were  necessary ;  and  that  the  charges  do  not  exceed  those  customary  at 
"^ti  place. 


-,  3f.  D, 


8«b8cribed  and  sworn  to  before  me  this  —  day  of  — — ,  187-. 
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I  certify  that  tbe  above  acconnt  is  correct  and  just ;  that  the  serricea  Trere  rendered 

as  stated,  and  were  necessary ;  that  I  was  on  duty  at ,  and  could  not  secare 

attendance  from  a  medical  officer  of  tbe  Army. 

Observer- Sergeant,  Signal-Service^  U,  S.  A, 
Swdm  to  and  subscribed  before  me  this  —  day  of ,  187-. 


Approved : 


Brig.  Gen.  {Bvt.  Asti^g^d)  and  Chief  Signal-Officer  of  the  Army. 

When  the  attendance  has  been  to  an  assistant  the  form  will  be  altered  accordingly, 
and  the  account  forwarded  through  the  sergeant  in  chargei  who  will  indorse  his  re- 
marks upon  it,  and  inclose  in  letter  of  transmittal  to  this  office. 

109.  At  stations  where  there  is  a  medical  officer  of  the  Army  on  duty,  observers  will 
be  duly  notified  and  provided  with  authority  to  call  upon  him  for  medical  assistance. 
When  medicines  are  not  furnished  directly  by  the  Medical  Department,  but  through  a 
druggist,  on  the  prescription  of  a  medical  officer,  and  the  bill  of  the  druj^gist  is  pre- 
sented to  the  patient,  that  bill  in  duplicate,  approved  by  the  medical  officer  and  re- 
ceipted, will  be  attached  to  an  account  maxle  out  in  the  name  of  the  patient,  the  above 
form  being  altered  according  to  the  facts,  and  the  only  sworn  certificate  necessary  be- 
ing that  of  the  patient. 

110.  At  all  stations  where  there  is  a  private  soldier  on  duty  as  an  assistant,  the  ob- 
server-sergeant in  charge  will  give  especial  attention  to  his  instruction  in  the  theory 
as  well  as  the  practice  of  meteorology,  signaling,  and  telegraphy. 

In  order  that  this  may  be  properly  done,  the  sergeant  will  require  his  assistant  to 
give  a  recitation  each  week  from  one  of  the  following-named  text-books,  going  through 
them  in  the  order  given:  Loomis's  Treatise  on  Meteorology,  Myer's  Manual  of  Signals, 
Manual  of  Military  Telegraphy,  and  the  Instructions  to  Observer-Seigeants.  The  an- 
sistants  will  be  required  to  understand  thoroughly  the  first  six  chapters  of  Loomis,  the 
Mannal  of  Signals  to  page  96,  and  all  of  the  other  text-books,  until  satisfied  that  tbe 
subject  is  thoroughly  understood,  or  that  the  assistant  is  wanting  in  capacity  to  un- 
derstand it. 

The  ordinary  station-work  will  be  fully  explained,  and  the  reasons  for  each  iustru- 
mental  correction  given  in  detail.  A  brief  weekly  report  will  be  made  1o  this  office, 
showing  the  nature  of  the  instniction  given  and  progress  made  during  that  period. 

The  character  of  recitations  will  be  stated  each  week  on  Form  30,  under  the  head  of 
remarks. 

This  duty  must  be  carefully  and  faithfully  performed,  in  order  that  worthy  men  may 
receive  the  promotion  due  them,  and  unworthy  ones  be  disposed  of. 

No  application  from  assistant  observers  for  promotion  to  the  grade  of  sergeant  will 
be  favorably  considered  until  this  course  of  instruction  has  been  completed  in  a  satis- 
factory manner,  and  is  so  reported  by  the  observer  in  charge. 

111.  Assistants  on  duty  as  printers  will  be  reouired  to  make  the  same  recitations  as 
other  assistants,  and  will  be  borne  on  the  weekly  return  in  the  same  manner. 

112.  In  the  absence  of  serious  si>ecial  reasons  or  exigencies  of  the  service,  no  applica- 
tions for  examination  before  the  board  of  examiners  at  this  office  for  promotion  to  the 
grade  of  sergeant  will  be  favorably  considered,  except  when  made  by  enlisted  men  of 
the  Signal-Service  Detachment,  United  States  Army,  who  shall  have  performed  satis- 
factorily the  duty  of  assistant  to  an  observer-sergeant  on  station,  or  similar  duty  at 
this  office,  for  a  i>eriod  of  six  months,  and  have  after  recall  from  station  gone  throVxgh 
the  regular  course  of  instruction  at  Fort  Whipple.  Such  applications,  by  men  on 
duty  as  assistants,  must  be  made  in  writing,  through  the  observer-sergeant  in  charge 
of  station,  (who  will  in  all  cases  indorse  his  report  of  the  character,  habits,  and  ability 
of  the  applicant,)  and  will  be  acted  npon  by  the  board  when  vacancies  exist  in  the 
authorized  number  of  observer-sergeants. 

113.  The  publication  of  the'  Government  weather-reports  by  newspapers  must  be 
done  without  expense' to  the  United  States. 

114.  In  reference  to  the  issue  of  weather-maps,  observers  at  stations  where  they  are 
issued  must  bear  in  mind  that  these  maps  are  printed  for  gratuitous  distribution,  and 
neither  money  nor  other  form  of  compensation  will  be  charged  or  received  for  theni  by 
any  observer-sergeant  or  assistant  observer,  or  their  agents,  either  for  the  maps  them- 
selves or  for  their  delivery,  except  when  such  delivery  is  made  through  the  post-office 
at  the  request  of  the  parties  to  whom  they  are  addressed.  In  such  cases  the  narties 
wishing  to  be  supplied  with  maps  will  be  required  to  furnish  the  observer  sufficient 
money  for  the  prepayment  of  postage  npon  them  at  the  rate  of  one  cent  per  copy. 
Observers  must  keep  a  careful  account  of  all  moneys  received  bv  them  for  this  pur- 
pose, and  make  a  weekly  report  of  the  same  to  this  office,  stating  the  name  of  the  par- 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER.  351 

ties  and  amount  received  from  each,  and  the  uumber  of  maps  fnrnished  during  the 
weei  to  each  person. 

115,  The  publication  and  distribution  of  weather-maps  constitute  only  a  part  of  the 
Tfgular  daily  duty  of  each  observer,  and  while  they  are  expected  to  devote  a  liberal  • 
utouQt  of  time  to  this  work,  it  must  not  be  done  to  the  prejudice  of  their  other  du- 
ties. 

U6.  For  the  purpose  of  systematizing  the  distribution  of  maps,  observers  will  divide 
tbe  territory  to  be  traversed  into  as  many  districts  as  there  are  assistants  on  duty  at 
their  respective  stations.  The  boundaries  of  the  district  assigned  to  each  assistant 
must  be  clearly  defined  ;  the  time  required  to  traverse  it  ascertained  by  ^ihe  observer 
by  actual  trial,  and  the  places  for  the  delivery  of  each  map  distinctly  pointed  out  to 
the  assistant.  Within  the  limits  of  these  districts  maps  will  be  delivered  regularly  at 
the  places  and  to  the  persons  designated  by  this  office,  and  to  those  selected  by  the  ob- 
server with  the  approval  of  the  chairman  of  the  meteorological  committee.  Weekly 
reports  will  be  made  to  this  office  of  all  additions  to  the  lists  of  persons  and  places  so 
wlected. 

117.  All  applications  for  maps  from  parties  living  beyond  the  district  limits,  re- 
ferred to  in  the  preceding  paragraph,  will  be  forwarded  to  this  office  for  action,  and  if 
approved,  maps  will  be  furnished  on  personal  application  at  the  observer's  office,  or 
throoeh  the  mail,  as  provided  for  in  the  first  paragraph.  This  information  will  be 
posted  op  in  the  office  of  each  observer  printing  and  distributing  maps. 

118.  Observers  will  select  snch  places  for  posting  the  daily  weather-bulletins  and 
maps  as  will  insure  their  widest  publicity  at  all  hours  of  the  day  and  night,  and  will 
report  the  names  and  locations  of  the  places  thus  selected  to  the  Chief  Signal-Officer. 
At  tbe  same  time  they  will  report  the  location  of  their  own  offices,  giving  name  of 
street  and  number.  This  information  will  also  be  furnished  to  the  manager  of  the 
iele^raph-office  charged  with  the  transmission  and  receipt  of  the  re|K)rts. 

119.  Observers  must  not  make  use  of  the  telegraph  in  communicating  with  the  cen- 
tral office  in  Washington,  except  in  cases  of  the  utmost  importance.  Where  the  use  of 
the  telegraph  is  considered  unnecessary  by  the  Chief  Signal-Officer,  the  cost  of  the 
tele^Tam  will  be  charged  a^inst  the  observer  sending  it.  The  official  form  must 
always  be  nsed  for  telegraphic  communications. 

130.  Communications  to  this  office  on  official  business  will  be  written  on  the  official 
site  of  letter-paper,  inclosed  in  an  official  envelope,  and  directed  to  **The  Chief  Signal- 
Officer  of  tbe  Army,  Washington^  D.  C."  The  words  "  Official  Business"  will  be  writ- 
ten on  the  left-hand  upper  comer  of  the  envelope. 

12L  Half  sheets  of  i)aper  will  be  used  in  all  cases  in  which  letters  are  completed  on 
the  first  page.    When  more  than  one  page  is  required  a  whole  sheet  will  be  used. 

122.  Communications  written  on  letter-paper  will  be  folded  in  three  eqnal  folds ;  on 
foolscap  or  legal-cap  paper,  in  four  equal  folds,  parallel  with  the  ruling.  Observers 
most  not  brief  any  official  letter  forwarded  to  this  office,  and  must  give  the  full  names 
of  all  persons  referred  to. 

123.  All  official  communications  received  by  observers,  wherever  serving,  from  par- 
ties not  connected  with  the  signal-service,  will  be  immediately  referred  to  this  office 
for  such  action  as  may  be  considered  necessary. 

124.  No  letters  containing  information  in  reference  to  the  signal-service  will  be  made 
or  scot  to  any  person  or  persons  by  observers  on  station  until  such  reports  or  letters 
have  been  subniitte<l  to  and  approved  by  the  Chief  Signal-Officer. 

12&.  Observer-sergeants  and  their  assistants  will  be  especially  neat  and  careful  in 
their  dress;  and  any  negligence  in  this  particular  coming  to  the  knowledge  of  the  Chief 
Signal-Officer  will  be  considered  sufficient  cause  for  the  reduction  of  the  offender  to  the 
rank  of  a  private  soldier. 

126.  All  enlisted  men  on  station,  wherever  sernng,  will  be  inspected  in  uniform, 
and  inspecting  officers  will,  in  their  reports,  make  special  mention  of  the  uniform  of 
och  man  inspected,  and  will  also  make  neglect  of  duty  in  connection  with  the  uni- 
form asobject  of  chargen.  The  coat  belonging  to  the  uniform  will  be  that  described 
in  General  Order  No.  92,  War  Department,  Ac(jutant-Generars  Office,  October  2G,  1872. 
Men  serving  on  stations  may  wear  the  forage-cap  described  in  that  order.  Prompt 
^oisttion  will  be  made  for  this  uniform  upon  the  property-officer  of  this  office  when- 
ever neeessary. 

127.  Observer-sergeants  will  not  comprise  in  the  same  communication  matters  re- 
nting to  different  subjects,  nor  their  meteorological  observations  and  general  details  of 
daty,  with  those  relating  to  property  received  or  disposed  of,  communication  or  pay- 
voQcben,  bilia,  or  any  other  particular  involving  money  or  property  accounta- 
bility. 

Letterv  of  transmittal,  application,  or  explanation,  under  these  two  general  heads, 
ittiist  b«  written  on  separate  sheets  of  paper,  but  may  be  sent  in  the  same  envelope  as 
a  matter  of  economy. 

128.  Upon  tbe  receipt  of  an  order  from  this  office  to  lower  a  cautionary  signal  that 
may  have  been  displayed  at  any  station,  the  observer  will  collect  the  necessary  data 
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from  mariners  nnd  others  in  reference  to  benefits,  Slc.j  derived  from  snch  display,  and 
^111  report  the  sdme,  together  with  comments  that  may  have  appeared  in  the  papers, 
to  this  office.  When  the  signal  has  not  been  justified  the  fact  will  bo  stated. 
•  129.  Observers  will  give  close  attention  to  the  observation  and  record  of  all  local 
premonitory  signs  of  storms  or  changes  of  weather,  and  report  them  promptly  to  this 
office.  The  following  points  should  be  particularly  noted  :  Direction  and  force  of  the 
wind ;  kind,  direction,  motion,  and  appearance  of  the  clouds;  action  of  the  barometer 
and  thermomett-r  before,  during,  and  aftor  a  storm  or  change  of  weather,  and  such 
other  purely  local  causes  as  appear  to  influence  the  results. 

130.  The  attention  of  observer-sergeants  is  directed  to  the  fact  that  they  are  reqnired 
to  make  their  reports  absolutely  correct,  and  that  any  shortcoming  in  this  respect  ren- 
ders them  liable  to  punishment.  Aside  from  this,  it  should  be  kept  constantly  in 
mind  that  a  single  incorrect  report  may  cause  the  loss  of  life  and  propertj^  to  an  un- 
known amount,  and  all  reports  must  be  made  with  this  responsibility  clearly  in  view. 
Whenever  an  observer  is  unable  from  any  cause  to  get  in  his  report,  properly  cor- 
rected, at  the  regular  hours  of  report,  he  will  not  send  the  uncorrected  portion,  but 
will  write  the  word  "Blank"  in  each  of  the  spaces  that  would  otherwise  have  been 
occupied  by  this  portion  of  the  report.  Observers  will  never  send  auy  rej^rt  or  part 
of  rej)ort  which  they  have  reason  to  lielievo  is  incorrect,  and  will  bear  in  mind  that  it 
is  safer  and  more  in  accordance  with  instructions  to  omit  a  report  than  to  make  a  false 
one. 

131.  No  official  reports  will  be  forwarded  to  this  office  without  being  carefully  com- 
pared with  the  original  records  from  which  snch  reports  are  made.  Observers  having 
assistants  will  have  the  latter  read  the  original  matter,  and  the  observer  will  check 
and  correct  the  coj^ies  to  be  forwarded  to  this  office,  signing  the  reports  only  after  he 
has  thus  assured  himself  of  their  absolute  correctness.  Special  attention  will  be  given 
to  Form  22,  and  the  several  columns  will  be  added  up  iwicCf  both  by  the  observer  and 
assistant. 

Observers  without  assistants  will,  if  possible,  procure  some  other  person  to  assist  in 
verifying  their  reports.  All  errors  that  may  be  discovered  at  the  central  office  upon 
examination  of  the  reports  will  be  checked  against  the  respective  observers. 

132.  Upon  the  receipt  of  a  circular  at  auy  station,  the  observer  in  charge  wiU  read 
it  carefully  and  forward  to  this  office  a  brief  written  synopsis  of  its  provisions  as  un- 
derstood by  him.  Where  one  or  more  assistants  are  on  duty  at  a  station  the  provisicms 
of  all  circulars  received  will  be  carefully  explained* to  each  one.  Whenever  practi- 
cable this  synopsis  will  be  written  on  the  margin  of  the  printed  form  used  to  acknowl- 
edge the  receipt  of  orders  and  circulars. 

r.)3.  In  the  event  of  one  or  more  iustruments  at  a  station  becoming  disabled  and  nn- 
fit  for  use,  observers  will  fill  up  the  space  or  spaces  in  the  different  mrms  intended  for 
the  readings  of  such  instruments  with  the  word  "  Blank,''  until  they  are  repaired  or 
replaced.  If  the  iustruments  cannot  be  properly  repaired  at  the  station  the  observer 
will  at  once  notify  this  office. 

134.  Observers  are  expected  and  reqnired  to  improve  themselves  in  the  duties  of 
their  position,  and  are  liable  at  any  time  after  one  year's  service  to  be  called  before  a 
board  for  their  second  regular  examination. 

1.35.  On  the  first  days  of  January  and  July  (or  within  ten  days  thereafter)  of  each 
year,  every  observer-sergeant  in  charge  of  a  station  will  make  out  and  forwanl  to  this 
office  a  concise  statement  of  the  operation  of  his  station  for  the  preceding  six  months. 
This  statement  must  show  the  changes  (if  any)  that  have  been  maile,  and  the  number 
of  reports  received,  during  that  period,  with  the  reason  for  such  changes  when  known. 
It  will  also  show  the  amount  of  public  interest  taken  in  the  service,  and  the  classes  of 
citizens  deriving  the  greatest  amount  of  benefit  from  the  reports.  If  any  marketl  ad- 
vantages to  commercial  or  other  interests  have  been  derived  from  the  use  of  the  reports 
or  display  of  cautionary  signals,  the  facts  in  each  instance  will  be  briefly  set  forth. 

136.  Observers  in  charge  of  stations  will  mail,  on  Saturday  ot  each  week,  a  copy  of 
that  morning's  issue  of  every  daily  newspaper  published  at  their  stations,  which  con- 
tain the  weather-reports  in  any  form. 

137.  All  applications  from  obtorver-sergeants  or  assistant  observers  of  the  SiKoal- 
Service,  United  States  Army,  for  furloughs  or  official  privileges  of  any  deficription, 
must  be  made  directly  to  the  Chief  Signal-Officer  of  the  Army. 

138.  The  Secretary  of  War  has  power  to  grant  discharges,  which  this  office  is  anthoi^ 
ized  to  promise  when  applied  for  on  proper  grounds,  and  at  times  when  no  special  in- 
jnry  to  the  service  would  result  therefrom  ;  but  as  a  rale  no  application  for  discharge 
will  be  favorably  entertained  until  after  two  years  of  faithful  service,  and  not  then, 
except  as  above  specified.  In  cases  of  urgent  necessity  such  application  may  be  made 
by  telegraph,  but  in  all  ordinary  cases  will  be  in  writing,  and  forwarded  by  mail. 

139.  All  communications  to  this  office  from  an  assistant  observer  must  be  forwarded 
through  and  indorsed  by  the  observer-sergeant  in  charge  of  the  station  at  which  he  is 
serving. 

140.  Whenever  any  observer-seigeant  is  relieyed  from  duty  in  charge  of  a  statiotk,  he 
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mil,  before  leavia^  said  station,  ioform  his  saccessor  of  tli«  location  of  all  map-frames, 

bolletin-bosrdfl,  and  other  Government  property  for  which  he  is  responsible  to  this 
oiSce,  He  will  also  introduce  him  personally  to  the  members  of  the  meteorological 
committee  or  committees  of  the  chamber  of  commerce  and  board  of  trade,  and  give 
bim  BQch  information  in  reference  to  the  past  record  of  the  station  and  its  local  me- 
(«on>Iogtcal  and  other  peculiarities  as  will  enable  the  duties  of  the  station  to  be  intel- 
lil^ntly  discharged  by  such  successor.  * 

A  writtSQ  statement  that  the  provisions  of  this  paragraph  hare  been  complied  with 
wjij  b^  made  to  this  office  by  both  observen. 

I'll.  Parties  desiring  to  purchase  maps  from  this  office  will  be  required  to  forward 
the  amonnl  of  postage  on  the  same,  in  addition  to  the  cost  price  of  the  maps  as  given 
helow, 

1.  The  several  varieties  of  the  weather-maps  will  be  sold  at  the  following  prices : 

Mape  in  one  color,  without  rejwrts  or  isobaric  lines,  H  cents  each. 

Maps  is  two  colors,  without  reports  or  isobaric  lines,  2  cents  each. 

Maps  on  manifold  paper,  without  reports  or  lines,  in  books  of  100  each,  (2.75  per 

Ifapt  in  one  color,  with  current  reports  and  isobars,  2  cents  each. 

Maps  in  two  colors,  with  current  reports,  isobaric  and  isothermal  lines,  Scents  each. 

Postage  on  each  map  one  cent  additional,  except  the  manifold  ones,  on  which  it  will 
be « cents  per  hundred. 

U.  Bttties  desiring  copies  of  any  of  the  following-named  publications  of  this  offioo 
^Ubesopplied  until  further  no^ce  upon  the  receipt  of  the  amount  of  postage  on 
webtisfoJtows:  ^^ 

Aanual  report 24  cents. 

Circular  on  the  practical  use  of  meteorological  reports  and  weather-maps. ..  10  cents. 

Monthly  Weather  Review... 1  cent. 

Weekly  Chronicle 1  cent. 

ni.  AH  communications  in  reference  to  the  purchase  of  maps,  whether  containing 
inoo^y^Qot,  must  be  forwarded  to  this  office  for  action,  and  payment  for  maps  must 
Jnajl  cases  be  made  in  advance  and  the  money  sent  direct  to  tne  Chief  Signal-Officer, 
Wafiftin^Dj  D.  C.     Observers  are  not  authorized  to  sell  maps. 

142.  One  copy  of  this  table  of  prices  will  be  kept  posted  in  the  observer's  office  for 
the  infonnation  of  the  public. 

14.1  Observers  receiving  monev  from  individuals  to  be  applied  to  the  i>ayment  of 
p(«taf;e  on  maps,  bulletins,  or  other  official  publications  issued  by  thera,  will  keep  a 
[^^^<>f  the  amount  received,  and  forward  a  weekly  statement  to  the  Chief  Signal* 
^  ^^Dg  the  amount  on  hand  at  date  of  last  report,  amonnt  received  and  ex- 
pended since  that  ^ate,  amonnt  remaining  on  hand,  and  names  of  parties  fh>m  whom 
•t  was  ttcdved,  with  such  other  infonnation  as  may  be  necessary. 

*3WWCCI10H8    TO  OBSEBVXB-SXR6EANT8,   BIOXAL-SERVICB,  rNITED  STATES  ABMT,  AT 
BXCliUITINO  STATIONS. 

^*4- 1  hutructions  have  been  issued  by  the  War  Department  to  the  stiperintendent 
<^  the  general  recruiting  service  of  the  Army  to  direct  the  recruiting  officers  of  that 
^mce,  stationed  at  certain  nointe,  to  enlist  and  order  io  report  to  this  office  such  men 
*ho  can  pass  the  required  jphysical  examination  as  may  bo  present/cd  to  them  by  tbo 
''TRtwia  of  the  sijEDal-service  stationed  at  those  points,  which  now  are  the  following, 
.\'/'  ^^^  York,  Philadelphia,  Baltimore,  Cincinnati,  Saint  Louis,  Boston,  BuflSslo, 
T?^'  Cleveland,  Detroit,  Indianapolis,  and  Louisville. 

ioe  obaerv  er-sergeants  in  charge  of  those  stations  will,  accordingly,  as  part  of  their 
QQties,  endeavor  to  obtain  and  present  selected  recruits  to  the  recruiting  officer  of  the 
^cacral  reemiting  service  at  the  same  city. 
II.  Instructions  have  also  been  issued  by  the  War  Department  to  the  superintendent 
•  the  gweral  lecrolting  service  of  the  Army  to  direct  the  proper  recruiting  offilcers  not 
^•^nffX  men  preeeoted  for  enlistment  by  the  sergeants  of  the  signal-corps,  on  acconnt 
,  ^AortDesB  of  stature,  if  such  applicants  are  not  less  than  five  feet  four  inches  in 
l^'^t,  or  on  account  of  age,  if  such  men  are  over  thirty-five  and  under  forty  years  of 

m  Ko  applicant  will  be  presented  for  enlistment  who  shaU  not,  in  all  other  respects 
i'lta  at  sbove  specified^  fulfill  the  requirements  of  the  recruiting  regulations,  of  which, 
*|-(*  Iff  iiiirh  cnaoges  in  them  as  from  time  to  time  are  made,  iuformatiun  will  bo 
••••UULed  by  inquiry  of  the  recruiting  officer,  who  will  take  such  measures  for  physical 
'  •*»  ('nation  as  are  usual  in  tbe  recruiting  service.  The  responsibility,  of  the  observer- 
''"m**^*  will  be  confined  to  the  selection  of  recruits  for  presentation. 
,  '/•  ^ilh  reference  to  so  much  of  x)aragraph  1-  in  each  of  circulars  No.  17  and  18, 
<'  'M  ff^pectively  June  7  and  July  1, 1873,  from  this  office,  as  states  that  men  under 
'^'-^tj-one  years  of  age  are  not  enlisted,  it  will  be  understood  that  while  tha^^iilist-    j 

23   W  -  Digitized  by  LjOOQIC 


354         EEPORT  OP  THE  8£CR£TABY  OF  WAR. 

ment  of  minors  is  in  general  to  be  discouraged,  special  exceptions  may  be  made  by 
this  office.  The  act  of  Congress  approved  May  15, 1672,  (published  in  General  Oiders 
30,  War  Department,  Adjutant-General's  Office,  series  1872,)  does  not  prohibit  the  en- 
listment of  men  nnder  twenty-one,  who  are  over  eighteen  years  old,  when  the  written 
consent  of  the  parent  or  guai^an  is  properly  given,  bat  on  the  contraiy,  by  necessary 
oonstmction,  sanctions  such  enlistments  wnen  no  other  ohjection  exists.  Should  a 
case  arise  which,  in  the  Judgment  of  the  olserver-seigeaut,  reuders  an  exception  to  the 
general  rule  desirable  from  the  special  t&tness  of  the  applicant,  the  latter  may  forward  to 
this  office  his  application,  with  the  written  consent  of  parent  or  guardian,  on  which 
the  observer-sergeant  will  make  a  full  indorsement  of  the  reaspns  for  recommendation. 
It  is  supposed  that  if  this  office  should  except  the  applicant  fjrom  the  operation  of  the 
part  of  the  circulars  above  mentioned,  the  recruiting  officer  would  not  refuse  enlist- 
ment on  the  ground  of  minority  alone. 

V.  Applicants  shorter  than  hve  feet  four  inches  will  not  be  {iresented  to  the  recmit- 
ing  officer,  nor  will  applications  from  them  be  ibrwarded  to  this  office  with  a  view  to 
their  enlistment  at  tne  station ;  but  such  men  may  be  informed  that  if  they  present 
themselves  at  this  office  in  compliance  with  paritfraph  2  of  circular  No.  18,  dated  July 
1, 1873,  and  pass  the  examination  therein  referreato,  and  also  that  of  the  surgeon  hers, 
the^  will  be  recommended  for  special  exception  to  the  requirements  regarding  height, 
which  will  probably  result  in  their  enlistment  at  this  office.  The  olMerver-sergeant 
will  not  encourage  any  men  to  take  this  course  except  such  as  in  his  Judgment  are  ex- 
ceptionally fit  for  this  service,  a  statement  to  which  effieot.  with  the  reasons  therelbr, 
he  will  indorse  upon  a  written  application  in  each  case  for  tne  examination  referred  to, 
in  which  the  applicant  will  clearly  state  his  understanding  that  he  takes  upon  himself 
all  expense  of  coming  before  the  board,  without  any  expectation  of  reimbursement  by 
the  United  States  in  any  event  Such  application,  so  imlorsed,  will  be  brought  by  the 
candidate  in  person  for  his  identification. 

VX.  No  request  for  exception  to  the  result  of  the  physical  examination  by  the  ex- 
amining surgeon  at  a  recruiting  station  will  be  entertained  at  this  office,  unless  made 
by  the  applicant  in  writing  tlw>ugh  the  surgeon  and  recruiting  officer  and  forwarded 
by  the  latter.  * 

VII.  Applicants  for  enlistment  will  be  divided  by  the  observer-sergeant  into  two 
classes,  viz:  Those  for  the  '*fall''  and  those'  for  the  ''field  signal-service,''  as  herein- 
after more  fuUv  explained,  but  for  both  classes  it  is  expresdy  directed  that  a  high 
standard  shall  be  maintained,  and  great  care  taken  not  to  j^resent  recruits  who  are  of 
bad  habits  or  character  so  as  to  cast  discredit  upon  the  service,  or  occasion  useless  ex- 
pense to  the  United  States.  Special  pains  will  also  be  given  by  the  observer-sergeant 
that  each  applicant  shall,  before  his  presentation  to  the  recruiting  officer,  fully  nnder- 
stand  for  which  of  the  two  above-mentioned  classes  he  enlists,  with  their  several  re- 
quirements, and  the  recraitiusr  officer  will  be  requested  to  note  in  the  maigin  of  the 
enlistment  paper  and  also  in  me  order  directing  the  recruit  to  rcpoTt  to  this  office  the 
proper  designation  of  "  full  sigual-service"  or  <' field  sisnal-service,"  as  the  case  may  be. 

YlII.  Applicants  will  be  presented  for  the  "full  signal-service''  who,  in  the  jiMlff- 
ment  of  the  observer-sergeant,  are  fitted  by  education  and  intelligence  for  tb»  foil 
duties  of  the  signal-service,  including  not  only  field-signals  and  t^egraphy,  but  klso 
the  observation  and  report  of  storms,  by  telegraph  and  signal,  and  display  of  oaution- 
ary  signals,  for  the  benefit  of  commerce  and  agriculture,  nnder  the  Joint  resolatioo  of 
Congress  approved  February  9, 1870,  the  acts  of  Congress  approved  June  10, 1872,  and 
March  3. 1873,  and  the  authorization  of  the  Secretary  of  War,  and  fbr  such  other  duties 
as  may  be  required  in  connection  therewith.  Only  such  will  be  selected  as  upon 
examination  by  the  serffcaut  are  able  to  read  and  write  the  English  language,  have 
some  knowledge  of  arithmetic,  and  have  sufficient  intelligence  to  «be  capable  in  tinse 
of  performiufif  any  of  the  duties  required  in  the  signal-service.  The  same  proficieDcj 
required  in  the  examination  for  assistants  to  observers  will  not,  however,  be  insisted 
upon,  as  there  will  be  opportunities  for  fhtare  Improvement  through  study  and  the  use 
ei  text-books  which  are  provided  at  Fort  Whipple,  Va.,  to  which  post  all  the  racmits 
will  at  first  be  ordered. 

IX.  Applicants  who,  in  the  judgment  of  the  observer-sergeant,  are  not  fitted  by 
education  and  intelligence  for  the  full  duties  of  the  signal-service,  but  who  are  of  sach 
Ability  and  character  as  to  render  them  qualified  for  the  field  duties  of  the  aignsd-ser- 
vice,  t.  e..  those  iucloding  field-siguals  and  electric-telegraph,  as  distinguished  from 
those  including  the  observation  and  reports  of  storms,  and  display  of  cautionary  ^ipimla, 
&c.,  will  be  presented  to  the  recruiting  officer  for  enlistment  in  the  "  field  signjLl-eervice3 
The  recruits  so  enlisted  will  not  be  precloded  from  eventual  advancement  to  tbe  tiill 
duties  of  the  signal-service  and  promotion,  in  case  they  prove  fit  and  worthy,  but  ^will 
not  be  oonsideied  as  included,  upon  their  enlistment,  in  the  regulations  in  refereuoe  to 


examination,  instruction,  and  other  special  provisions  made  for  those  recruits  wbo  may 
have  been  enlisted  with  special  reference  to  the  **  full  duties  of  the  signal-aervioo,'*  |.  / 
^r. * — i_^.i-__.. ^i J ^_^_^ "  display  of  cautionary  fti       *  "* 

Digitized  by  VjOOQ IC 


those  embracing  the  observation  and  report  of  storms  and  display  of  cautianary  sipiala! 


CHIEF  SIGNAL-OFFICER.  355 

> 
IlMf  may,  however,  be  saUect  to  detail  in  any  of  the  dutlM  of  the  aignal««ervioe,  in 
the  diseretioQ  of.  proper  anthoritT. 

L  A  report  of  enuetmente  will  be  mailed  to  this  offloe  every  Satnrday,  showing 
the  eolistmentB  made  dnrine  the  week^  giving  name  of  recmit,  date  of  enlistment, 
BiOM  and  rmak  of  reeniiting  officer^  ^*  Enlisted  for  fall  sif^alHser^-ioe/'  or,  **  Enlisted  for 
field  •tgnal-eeryioe,"  as  the  case  may  be,  and  other  particulars  suggested  by  the  form 
funisbedy  or  whioh  may  be  necessary  for  Aill  information  on  the  subject.  In  case  a 
reeniit  shall  have  lair  skill  as  »  printer,  carpenter,  or  blacksmith,  (the  enlistment  of 
tseh  men  to  be  eneonraged,)  the  net  will  be  noted  opposite  his  name,  in  addition  to  the 
dMignsUon  erf  **  ftdl "  or ''  neld  "  service.  If  no  enlistment  shall  be  made,  or  no  appli- 
cstiooa  received,  the  Uet  wiU  be  stated. 

XL  Special  attention  will  be  directed  to  prevent  any  misunderstanding  or  complaint 
of  miarepreaentation  regarding  the  requirements  and  duties  of  the  sisual-servioe  and 
the  terme  of  enlistment.  The  circulars  Ikom  this  oiBce,  Noa.  17  and  16,  dated  respect- 
ively Jane  7  and  Julv  1, 1^73,  are  designed  to  give  full  information  on  these  snbjects, 
md  both  of  tbeiii  wul  be  in  all  cases  exhibited  to  applicants  for  enlistment,  the  obeer- 
icr-swgeant  irathlnlly  explaining  any  portion  which  may  not  be  understood,  but  not 
dsmtinir  firom  ita  terms.  Circular  No.  17  is  explanatory  of  the  *'  field"  and  No.  18  of 
ths  «lalP'  eerviee,  and,  after  it  shall  be  decided  ibr  which  of  these  classes  the  applicant 
ptopcaea  to  enlist  and  will  be  presented  by  the  sergeant,  the  form  at  the  end  of  the 
appropriate  eiieolar  will  be  properly  filled  up,  signed  by  the  applicant,  and  witnessed 
by  a  diainteraated  person  before  the  applicant  shall  be  presented  to  the  recmitinff 
oOeer,  and,  if  the  enlistment  shall  be  perfected,  the  circular  so  signed  will  be  forwardea 
lathis  oAee  with  the  next  weekly  report  of  enlistments.  When  more  copies  of  the 
eircolar  above  mentioned  or  of  the  report  of  enlistments  are  needed^  requisition  will 
be  made  for  them  in  the  usual  manner. 

XIL  Fostera  directing  application  to  the  observer-sergeant  at  each  recruiting  station 
win  be  fuTsiahed,  whi<£  he  will  cause  to  be  posted  in  proper  places  and  in  sufficient 
nvmben,  replacing  those  destroyed  or  obliterated,  the  expense  of  posting  which  will 
be  paid  from  thia  office  on  his  forwarding  billa  in  the  usual  manner.  Publication  in 
newspapers  at  the  station  of  a  notice  similar  to  the  posters  would  prove  of  much  greater 
valoe,  bat  tbia  offloe  is  not  authorized  to  pay  for  advertisements.  It  is  supposed,  how- 
ever, that  out  of  interest  in  the  service  and  in  return  for  information  given  ^pratnitously 
to  the  preaa,  aome  newspapers  will,  when  requested  by  the  observer,  publish  a  proper 
notiee,  which  will  be  procured,  if  possible,  under  a  distinct  understanding  that  it 
eanoot  be  paid  for. 

XIII.  A  copy  of  these  instructions,  and  also  one  of  circulars  Nos.  17  and  18»  before 
referred  to,  aa  well  as  of  any  future  instruetions  or  circulars  which  may  be  issued  on 
the  anbjeot,  will  be  presented  by  the  sergeant  to  the  recruiting  officer  at  the  station, 
ia  order  that  he  may  folly  understand  the  directions  given  by  this  office  in  reference 
to  the  exeeotioa  of  the  instructions  of  the  War  Department,  which,  it  is  supposed, 
have  been  communicated  to  that  officer  by  the  superintendent  m  the  general  reeniiting 

PROPBSTT. 

145.  Blank  forms,  entitled  "Heport  of  signal-service  property,"  will  be  fomiahed  each 
^kaarvcr  for  makine  out  a  quarterly  report  of  the  property  at  his  station,  which  re- 
fert  win  be  renderea  at  the  expiration  of  the  quarters  ending,  respectively,  March  31, 
«SJ^  September  30,  and  December  31,  of  each  year. 

»i  report  will  be  filled  out  in  the  following  manner:  All  property  received  from 
this  iOoe,  and  purchased  at  the  station  by  proper  authority  from  this  office,  will  be 
entered  on  the  line  containing  the  words  *'  Tx>tal  auring  quarter." 

On  ttie  tine  headed  *' Issued  and  expended  during  the  quarter"  will  be  entered 
™  the  proper  columns  the  total  expenditures  of  forms,  stationery.  ^.,  consumed  in 
pvfotamg  the  regular  duties  of  the  station  durlnff  the  quarter,  with  such  articles  as 
■uy  have  been  returned  to  this  office.  These  wiu  be  deducted  from  the  amounts  in 
the  line  beginning  "  Total  during  quarter,"  and  the  remainders  brought  down  and  en- 
^md  on  the  line  ^  Total  on  hand  to  be  accounted  for,"  which  completes  theflnt  report 
««■!  say  station. 

Each  qoarterlj  report  will  be  made  in  duplicate,  one  copy  to  be  transmitted  to  this 
"•ui  within  ten  days  after  the  expiration  of  the  quarter,  and  the  other  retained  by 
the  ohsn^er  making  it  out,  to  enable  him  to  bring  forward  for  next  report  the  ''  Totiu 
oa  hand  to  be  accounted  for,"  which  will  be  entered  in  the  next  report  as  ^  On  hand 
Anas  JasA  report." 
JTo  article  wQl  he  €mi$nd  fa  fkU  report  ihat  i$  not  invoiced  fnm  tide  ojf/oe, 
^Terj  article  taken  up  on  this  report  must  be  entered  under  its  proper  heading,  aa 
the  niaplacement  of  a  amgle  figure  may  occasion  serious  difficulty.    Before  the  report 
la  aeot  in  the  two  copies  should  be  carefully  compared,  in  order  that  they  may  be  inade 
1  esaotly  with  each  other.  ^  t 
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146.  Bills  for  aU  properly  aathoriEed  improremeots,  repairs,  or  necessary  work  at 
the  various  stations  of  observation ,  must  be  forwarded  so  as  to  reach  this  office  as  near 
the  first  day  of  the  month  sucoeeding  that  in  which  the  work  was  done  as  is  practica- 
ble. 

147.  It  is  required  that  bills  for  rents  of  offices,  gas  consumed,  Ac,  be  lendered 
monthly,  and  in  every  ease  where  it  is  possible  the  observer  is  directed  to  prooors 
such  bills  and  forward  them  promptly  on  or  before  the  expiration  of  each  monUi. 

148.  Whenever  any  article  of  office  forniture,  fuel,  or  supplies  of  any  description 
whatever  are  pnrohaaed  by  an  observer,  under  authority  from  this  offiee»  it  will  be  en- 
tered on  a  copy  of  Form  6,  as  "received  by  purobase,''  with  the  name  of  the  party  fur- 
nishing it,  properly  dated  and  signed,  and,  acoompanied  by  the  memorandum  bill  of 
the  same,  will  be  forwarded  to  this  offioe,  by  mail,  or  ike  4ay  on  whioh  the  pnrobase. 
may  be  made. 

149.  All  vouchers  mdst  contain  the  autograph  sifpiatureof  the  party  or  firm  in  whose 
name  they  are  made,  and  must  in  no  instance  be  signed  by  a  clerk  or  others  for  them, 
except  where  necessity  occasions  the  signing  of  a  voucher  by  an  attokney  or  agent,  in 
which  case  that  agent's  power  of  attorney  must  accompany  tiie  voucher  so  signed. 

150.  When  an  observer  is  relieved  from  the  charge  of  a  station  he  will  turn  over,  on 
proper  invoices,  to  his  successor  all  property  and  stores  for  which  he  is  officially  re- 
sponsible, and  will  take  duplicate  receipts  therefor,  one  copy  of  which  he  will  retain, 
and  forward  the  other  to  this  office  with  a  final  report,  on  the  regnl«r  foim,  of  the 
property  for  which  he  wae  accountable,  at  tiie  date  of  his  relief,  made  out  in  preoisdy 
the  same  manner  as  the  regular  quarterly  v^Dort. 

One  copy  of  the  invoice  of  property  so  transferred  will  be  forwarded  to  this  office  by 
the  observer  taking  charge. 

151.  When  public  property  is  receipted  for  by  an  observer  he  will  make  »  careful  ex- 
amination of  it,  and  forward  a  written  report  of  the  result  of  such  examination  to 
this  office. 

162.  Observer^sergeants,  or  other  enlnted  men  of  the  signal-service,  reoeipting  for   . 
Government  property,  at  a  signal  station  or  elsewhere,  will  be  held  personally  respon- 
sible for  such  property ;  and  to  guard  themselves  against  pecuniary  loss  will  assure 
themselves  by  personal  inspection  that  every  article  of  pro^rty  receipted  for  is  actu- 
ally at  the  station,  and  in  the  condition  specified  in  the  receipt. 

153.  Whenever  any  article  of  office-furniture,  stationery,  &o.,  is  purchased  by  an 
observer,  under  proper  authority  from  this  office,  it  will  be  entered  in  a  copy  of  Form 
6  as  "  Received  by  purchase,"  with  the  name  of  the  party  furnishing  it,  and  a  memoran- 
dum-bill of  the  price  paid  or  t<o  be  paid,  and  forwarded  to  this  offioe,  properly  dated 
and  signed,  by  mail  on  the  day  of  purchase. 

154.  Authority  must  be  obtained  from  this  offioe  for  making  all  repairs  md  pur- 
chases at  stations,  except  those  enumerated  in  paragraph  119  of  these  instructions,  and 
all  applications  fi>r  such  authority  must  set  forth  the  necessity  for  the  expenditure,  and 
state  the  estimated  amount. 

155.  No  public  property  will  be  used  or  labor  employed  by  observers  for  any  paxpo&e 
whatever,  without  special  authority  from  this  office. 

156.  Wnen  any  article  of  public  property,  not  of  an  expendable  nature,  for  which  an 
observer  is  responsible,  becomes  unfit  for  service,  from  any  cause  whatever,  he  will 
report  the  facts  in  the  case  to  this  office,  but  will  not  drop  such  article  from  hia  retoxna 
until  authorized  to  do  so. 

157.  Observers  will  endeavor,  by  timely  repairs,  to  keep  all  property  for  which  tbey 
are  responsible  in  serviceable  condition,  and  necessary  fUnds  tor  this  purpose  will  be 
provided,  upon  satisfactory  requisition  and  estimates  forwarded  to  the  property  aud 
disbursing  officer. 

158.  If  any  article  of  public  property  be  lost  or  damaged,  through  the  neglect  or 
fault  of  any  observer  or  assistant,  tlie  money  value  thereof  will  be  stopped  against  lila 
monthly  pay. 

159.  A  rigid  economy  must  be  practiced  by  all  observers  in  the  expenses  of  their  sev- 
eral stations,  and  all  irregularities  and  extravagances  will  be  promptly  corrected  by 
charging  all  excesses  to  the  observers  at  fault. 

160.  The  following  articles  will  be  allowed  at  each  station,  and  may  be  purchased,  at 
the  prices  named  by  each  observer  without  other  authority : 

One  room  for  the  performance  of  his  duties  will  be  rented  by  the  month,  at  eacb 
station,  but  no  more  than  eijzhteen  doUara  per  month  will  be  paid  therefor  witbout 
special  authority  from  this  office ;  one  desk,  (price  not  to  exceed  $20 ;)  one  ^ble,  ^witb. 
drawers,  (stained  pine,  and  not  to  exceed  |6;)  one  wash-stand,  (at  a  price  not  exceccl- 
ing  f2 ;)  four  chairs,  (not  to  exceed  $2.25  each ;)  one  stove,  with  pipe,  (not  to  excec^l 
|25;) one  coal-scuttle;  one  fii'e-shovel;  one  water-bucket;  one  cup  or  dipper;  one 
goblet ;  one  basin  ;  one  large  lamp ;  one  oil-can ;  one  dust-pan  aud  brush ;  one  broom  ; 
two  common  spittoons;  one  lantern.  The  above-named  articles  must  be  of  a  cb«>ap^ 
plain,  and  substantial  kind.    Memorandum-bills  (uureceipted)  for  rent,  labor,  aud  par- 
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I  will  be  sent  to  this  office  as  soon  as  presented,  and  ivill  be  settled  at  the  earliest 
opportanity. 

161.  Upon  the  shipment  of  any  article  of  property  which  maybe  ordered  to  be  tnrned 
in  to  this  oflSce,  by  express,  observers  are  directed  to  procure  from  the  express-agent  at 
tbeir  stations  receipts  in  daplioate  for  the  package  or  box,  and  forward  them  to  tliis 
oflke  by  mail  on  the  date  of  shipment. 

1G2.  Memonndimi>bi]]s  for  labor  and  £»  articles  pvzohMed  most  be  sent  in  sepa- 
ntely. 

163.  Fnel  will  be  pmicliMed  fbr  heating  office,  by  each  observer,  at  the  cnrrent  mar- 
ket rates,  and  bills  forwarded  to  this  office  for  settlement.  The  cost  of  carrying  coal 
sod  other  fnel  to  the  observer^  offiee  will  be  inoloded  in  the  ptrioe  of  the  fdel,  and  not 
disrged  «b  a  sepatwle  item. 

164.  The  pay  and  allowances  of  observer-sergeants  and  enlisted  men  servinff  as  as- 
tutant  observers  are  obtained  from  three  different  sources,  and  will  be  drawn  throogh 
tbs  property  and  disbursing  officer  of  the  Signal-Service,  United  States  Army,  at  the 
end  of  each  month,  on  the  receipt  at  this  office  of  the  following  blanks,  signed  in  du- 
plicate: 

UL  Form  5— Pay  Department: 


Hm  UmaD  Btates, 


(Form  5.) 


To  John  Thompson,  Dr. 


r«  »■?  from  Ist  of ,  187-1  to of ,  187-,  being months, 

— 4iViit( 4oUAn  per  montli 

Amoont 

IMnet  for  Army  Asylum I 

Bwroited  States  for  clothing  ovqrtlf>wji —^ 

Dos  raited  States  for  tobacco 


Dollars.      Cents. 


-,  Paymaster  United  States  Army,  this day  of  - 


Reeeived  of ,  I'aymaeter  United  States  Army, 

1«7-,  — _  ^^^  dollars,  in  foil  of  tlie  above  account,  by  check  No.  •       , 

t  nited  States  Treasurer, ,  this  date,  for  | . 

^^^^  JOHN  THOMPSON, 

\«gsed  in  daplieate.)  Sergmnt  SignaUSennce,  U.  S.  A. 

Tlis  payment  accords  with  the  soldier's  descriptive  list,  and  is  noted  thereon. 

Paymast^  U.  8 J  A, 
ai  Form  T— <:;ommiBsary  Department : 

(POKM  Y.) 
To  John  Thompson,  Sergeant  SignatrService,  U.  Si  A.,  Dr. 


The  UxiTED  States, 


/or  epBanitation  of  rations  while  on  extra  daty  as  - 
to*^,  187-,  ladosiTa^  -^  days,  at  75  oeats  per  day  . 


-,at- 


-,  ttom  — — 
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I  certify  that  the  ahove  aooonnt  is  oorreot  and  Just ;  that  the  oommntation  wm  msde 
hy  order  of  the  Secretary  of  War,  and  was  necesBaiy  for  the  pablio  aeryioe,  thete  being 
no  opportunity  for  meMing. 


Receivod  at  ,  this  day  of  ■ 

Army,  the  enm  of doUan  ana  — 

(Signed  in  dnplioate.) 


,  187-,  ftwn ,  C.  &  United  SUIm 

•  oentty  in  fall  of  the  above  acooant 

JOHN  THOMPSON, 


3d.  Signal'Serrioe  Beoeipt-RoU— Qnartennaater'a  Department. 

(Yoncher  to  AbstrMt  B.) 


The  Unitkd  Stats8| 

On  extra  duty  as ,  at  - 


(FOBM  No.  13.) 


To 


-,  Dr. 


Signal-Sarvioe,  U.  5. 1. 


For  extrardu^  pay  ftom. — • —  to  — 

For  commutstion  of  ftiel  from 

Por  oommntation  of  qoarten  ftom  - 


— ,  187->,  indiisiTe,  — 

to .187-. 

to ,1«T-,- 


—  days.  St  —  por  day. 

.at  I p«r  month.... 

— .  at  I per  month. 


I  certify  that  the  above  aooonnt  Ib  oorreot  and  Jnst ;  that  the  servioes  were  rendered 
«s  stated ;  that  they  were  necessary  for  the  pablio  lervioe,  and  are  borne  on  my  roU  of 

eztrsrdaty  men,  (Form  3,)  for  the  month  of ,  187-,  and  that  no  fuel  and  qaarten 

in  kind  have  been  famished. 


A.  A. 

,187- 


•  dollars  and 


of  — 


qnar- 


-  cents,  in  fhl]  <tf 
JOHN  THOMPSON. 


Beceived  at  Washington,  D.  C,  the day  of - 

t«rmaster,  United  States  Army,  the  sum  of  - 
the  above  acooant. 

(Signed  in  duplicate.) 

These  vouchers  will  be  signed  by  observers  and  their  assistants,  one  set  by  eadi 
man,  exactly  as  shown  in  the  above  illustration. 

165.  Ao  part  of  th^  hodp  or  receipt  of  ^ikerform  will  hefiXUd  up  htfore  tramtmimUmi  and 
they  must  be  forwarded  direct  to  this  office  at  such  time  ss  will  insure  their  receipt  by 
the  property-officer  before  the  20th  of  each  month. 

166.  Observers  iDill  not  he  allowed  to  sell  or  otherwise  dispose  of  any  of  ike  above  meitth»ed 
aooounUf  nor  will  theff  be  permitted  to  draw,upon  tMs  offioef  or  any  tf  the  ojficere  ootmecki 
tlierewUL  without  special  authority,  , 

167.  The  following  tables  show  the  amount  of  monthly  pay  to  be  reoeiTed  by  observers 
and  their  assistants,  for  the  different  years  of  service,  and  the  sources  from  which  it  is 
received ; 

SsHmate  qfm^ihl§  pay  proper  and  olofhing  aUowanoe, 

VOB  SBSOIAIITB. 


Yoar  of  enlistment 


Amount  retained  each 
month. 


Clothing 
allowanoe. 


Betained 
PV. 


9  i 
III 


1 

9 
3 
4 
5 


#17  00 

17  00 

18  OO 
n9  00 

90  00 


•0  19 

13 

1  19 

9  13 

319 


116  88 

16  87 
16  88 
16  87 
16  88 


17  60 
466 
694 
4  66 

soe 


$1  00 
900 
SOD 


t»|48 

21  bi 

93  82 

93  53 

94  96 
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1 .' 

•13  00 

13  00 

14  00 

15  00 
10  00 

10  19 

13 

1  U 

8  13 

319 

119  88 
19  87 
19  88 
19  87 
19  88 

•7  88 
4  54 
578 
454 
4  87 

•90  96 

17  41 

8 

3 

1100 
900 
300 

19  86 

4 

19  41 

5 

90  75 

VOR  FSIYATBa,  BBCOITD  CLASS. 


I. 

1. 

4. 
V 


•13  00 

13  00 

14  00 

15  00 
10  00 


•0  19 

13 

1  19 

913 

3  19 


•19  88 
19  87 
19  88 
19  67 
13  88 


•7  99 
459 
5  75 
4  59 
485 


•1  00 
900 
300 


•so  17 
17  39 
10  63 
19  39 
90  73 


Tbe  amomit  retained— 11  each  month  ih>m  pay  of  third  year,  |2  from  fourth  year, 
and  13  from  fifth  year — will  not  be  paid  until  final  discharge  from  the  service,  and  will 
btfecfeitod  onleae  the  soldier  shall  have  served  fiuthfally  to  date  of  discharge. 

The  pay  per  month  of  a  soldier  re-enlisting  after  five  years'  service  will  be  that  of  the 
fifth  jear  of  bis  former  term,  less  $1  retained  pay.  He  will  also  receive  (2  per  month 
additioaal  for  re-enlistment. 


( 

OloiJdng  dUowance  per  moiUK 

imk. 

Ftntjtar. 

Second  year. 

Third  year. 

Foarth  year. 

Fifth  year. 

TotallbrfiTe 
years. 

faiy 

Wwte,i«oaddaM.. 

•7  60 
7  38 
799 

•4  06 
4  51 
4  59 

•5  94 
578 
5  75 

•4  66 
454 

459 

•5  08 
4  87 
485 

•335  98 
395  39 
393  16 

But  no  clothing  allowance  will  be  paid  the  soldier  except  on  ''  final  statements." 
When  clothing  is  drawn,  if  the  allowance  is  exceeded  it  will  be  settled  by  the  soldier 
on  the  aoth  Jane  and  Slst  December  of  each  year. 


Monthly  eBHmaie  ofquartenM9kr. 


Ko.  of  days  in 
the  month. 

Fuel—rate  per 
month. 

Qnarters— rate. 

Extra  pay- 
rates. 

Total. 

28 
30 
31 

18  00 
800 
800 

110  00 
10  00 
10  00 

110  15 
10  50 
10  85 

$28  15 
28  50 

28  85 

Anstants  a^  not  allowed  extra-dnty  pay. 

MatUkly  ertimate  of  oommutaiU 

mofrtUionB, 

Bo.  of  days  hi  the  month. 

Bate  per  day. 

Total. 

28 
30 
31 

to  75 
75 
76 

|21  00 

22  50 

23  25 
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Estimate  ofmonHUypajf  Mf  Jciyto  (oftMrxrt)  and  pHoatet  (oMtttoiiif). 

BEBGJUNTa— FIRST  YBAB. 


Two  dollars  per  month  retftlned  until  discharged. 

FIFTH  TUAB. 


Three  dollars  per  month  retained  until  disobaiged. 

PRIVATES. — FIRST  TBAB. 


No.  of  days  in 
the  month. 

Pay  proper. 

Quartermaster's 
Dept.,pay. 

Commis^aryi 
pay. 

Amount  of  pay  re- 
ceived monthly. 

28 
30 

31 

117  00 
17  00 
17  00 

128  15 
28  50 
28  85 

|21  00 

22  50 

23  25 

166  15 

68  00 

69  10 

SECOND  TEAR. 

28 

30 
31 

#17  00 
17  00 
17  00 

•S8  15 
28  50 
28  85 

|21  00 

22  50 

23  25 

166  15 

68  00 

69  10 

THIRD  TEAR. 

28 
30 
31 

lib  00 
18  00 
18  00 

|28  15                  |21  00 
9850                    2250 
2885                    2325 

167  15 

69  00 

70  10 

One  dollar  per 

month  retained  a 

ntil  discharged. 

FOURTH  YEAR. 

• 

28 
30 
31 

119  00 
19  00 
19  00 

128  15 
28  50 
28  85 

|21  00 

22  50 

23  25 

168  15 

70  00 

71  10 

28 

120  00 

128  15 

12100 

169  15 

30 

20  00 

28  50 

22  50 

71  00 

31 

20  00 

26  85 

23  25 

72  10 

No.  of  days  in 
the  month. 

Pay  proper. 

Quartermaster's 
Dept,  pay. 

Coounissary, 
pay. 

Amonntof  pay  x^ 
oeived  monthly. 

28 
30 
31 

113  10 
13  10 
13  10 

118  00 

18  00 
18  00 

|21  00 

22  50 

23  25 

152  00 

53  50 

54  25 
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88 

'  $13  00 

$18  00 

$21  00 

$52  00 

30 

13  00 

18  00 

82  50 

bS50 

31 

13  00 

18  0O* 

83  25 

54  25 

TUUU)  YBAR. 


88 

$14  00 

$18  00 

$21  00 

$53  00 

30 

14  00 

18  00 

22  50 

54  50 

31 

14  00 

18  00 

83  85 

55  85 

One  dollar  per  mooth  retained  until  diachai;eed. 

FOTTRTH  TKAB. 


28 
31 

$15  00 
15  00 
15  00 

$18  00 
18  00 
18  OQ 

$21  00 

22  50 

23  25 

$54  00 

55  50 

56  25 

Two  doUan  per  mofntii  letained  antil  diaoharged. 

FIFTH  TEAB. 

88 
30 
31 

•  $16  00 
16  00 
16  00 

$18  00 
18  00 
18  00 

$2100   . 

22  50 

23  25 

$55  00 

56  50 

57  25 

Tbiee  dollan  per  jnonth  retained  until  diaeliarged. 

In  aMiiiini  to  the  above  ratea  ef  pay,  enlisted  men  will  receive  the  usual  allowance 
for  first,  second,  third,  and  fourth  re-enlistments. 

168.  All  naekwa  and  broken  inatrnments  will  be  forwarded  to  this  office  and  carefully 
PMsked. 

1€iL  All  iDstmments  or  public  property  of  any  character  whatever,  returned  to 
tUi  oiBee  by  observer-sergeants,  or  other  enlisted  men  of  the  signal-service,  mast 
bsT«  s  tag  or  slip  of  paper  secnrely  attached  thereto,  indicating  the  station  whence  it 
f^om,  BMr)»d— "  Betumed  from ,  under  instructions  from  O.  C.  8. 0.,  of  date 

170L  Timely  requisition  will  be  made  upK>n  the  property- officer  for  books  of  record, 
■tetiooery,  forma,  4^.,  to  insure  their  reoeipt  before  tne  sapply  on  hand  is  eshansted. 

17L  Beqaisttians  for  forme  and  stationery  will  be  made  quarterly  by  mail,  and  will 
«niinaee*ll  the  different  varieties  required  for  use  at  stations. 

172.  In  eonseqaence  of  the  abolition  of  the  franking  privilege  the  postage  on  all  of- 
ieial  matter  tnmamitted  through  the  mails  on  and  aiter  the  Ist  day  of  July,  1873, 
■uMt  be  prepaid  by  postage-stamps. 

To  enable  observers  to  give  compliance  to  this  requirement  they  will  be  furnished 
for  ofieial  use  stamps  of  oifforent  denominations.  A  weekly  return  of  stamps  received 
sad  expended  will  be  made  on  the  regular  blanks  and  forwarded  weekly  to  this  office. 
Theas  retoma  mnat  be  made  promptly  at  the  expiration  of  each  week,  showing  how 
■aay  of  each  denominatioD  of  atamps  are  on  hand  at  the  closing  of  the  lost  mail  of 
the  week  ;  a  copy  of  the  return  to  be  retained  by  the  observer  in  each  instance.  A 
fcemocandmn-book  furnished  for  this  purpose  will  be  kept,  in  which  will  be  noted  each 
package  or  letter  mailed,  stamped  with  tlie  official  stamp,  entering  therein  the  ad- 
dreatea  and  the  number  and  denomination  of  stamps  used  on  each  and  every  piece  of 
official  mail-fnaMer  tranaraittsd ;  this  data  will  be  kept  iip  to  enable  observers  to  make 
tcfKnrta  to  ibe  central  office  as  to  the  exact  dii^^tion  of  the  stamps,  which  report  ia 
liable  to  be  caUed  for  at  any  moment. 
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In  case  Qf  aotnal  or  anticipated  neffleet  or  reftisal  on  the  part  of  the  employ^  of 
any  telegraph  company  by  Wnioh  he  la  directed  to  traniimit  telegraph  c<Hnmunica- 
tionSy  at  the  time  and  in  the  manner  stated  in  the  orders  of  the  Chief  Signal-Offleer  to 
the  obeerver  in  charge  of  a  station,  then  in  force,  he  will  proceed  as  follows : 

1.  He  will  prepare  every  telegraphto  communication  according  to  his  inatmc^oiiia, 
and  present  each,  at  the  time  designated,  at  the  proper  office  of  the  company  for  ilM 
reception  of  such  commnuications.  He  will  continne  to  present  all  reports,  as  to  ths 
regnlar  tender  of  which  the  company  has  once  been  advised,  until  it  has  been  notified 
by  this  office  that  such  tender  will  oetose  after  a  certain  date,  of  which  notice  the  ob- 
server wiU  be  informed. 

2.  He  will,  in  advance  of  the  presentation  of  all  telcffraphic  communications,  give 
specific  notice  to  the  company,  durine  its  usual  honrs  of  nnstness,  that  an  official  com- 
munication of  a  certaiu-mentioned  character,  from  the  observer,  addressed  to  a  cer- 
tain official  person  or  persons,  (the  address  to  be  specified,)  will,  at  a  certain  subse- 
quent hour,  (stating  what  hour,)  be  presented  at  the  office  of  the  company  for  tele- 
ffraphic  transmission.  This  notice  will  provide  foK  every  regular  report  to  be  made 
dunnethe  ensuing  twenty-four  hours,  and  also  will  be  ffiven  in  advance  of  any 
specifQ  communication,  when  practicable.  Such  notice  will  be  in  writing,  addressed 
to  the  local  manager  of  the  company,  and  will  be  delivered,  open,  to  the  officer  or  em- 
ploy6  of  the  companjr  who  may  be  in  charge  of  the  local  office  at  the  time  of  delivery. 
The  written  notice  will  be  sitfued  in  duplicate  by  the  observer,  and  one  copy  filed  and 
retained  by  him.    The  following  general  form  will  be  observed : 

^filONAL-SERVICE,  UNITED  STATES  ABVTy 

"  Olterver'i  Office, , ,  187— w 

"To , 

"  Manager  of  Ihe  Telegraph  Cmpoiijf  at  -= : 

'*  Sm :  As  an  agent  of  the  War  Department  for  the  purpose  of  takine  meteoiolagical 
observations,  in  pursuance  of  the  laws  of  the  United  States,  and  of  preparing  tele- 
graphic commuincatioDS  relating  thereto,  and  of  presenting  the  same  for  transmissioii 
to  telegraph  companies,  I  have  the  honor  to  give  notice  uereby  that,  in  accordance 
with  orders  received  by  me  to  that  effect,  I  will  present  at  the  office  of  the  above-mea- 
tioned  telegraph  company  at  this  place,  severally,  at  the  times  hereinafter  mentioncdy 
certain  official  communications  fSrom  myself,  in  my  official  capacity,  and  addressed  mm 
specified,  viz : 

"  One  communication  will  be  presented  at  — ^'^  o'clock  — minutes  — .  m  of  ^-^  the 
day  of ,  1872,  addressed  to . 

"  One  communication  will  be  presented  at o'clock  —  minutes  — b  m  of tbm 

day  of  —. ,  1872,  addressed  to . 

"  One  communication  will  be  presented  at o'clock  —  minutes  — ^  m  of the 

day  of ,  1872,  addressed  to . 

''  I  have  the  honor  to  request  that  the  communications  above  referred  to  may  be 
received  and  transmitted  telegraphically  by  the  said  company  to  their  respective  ad- 
dresses at  the  times  above  mentioned,  at  which  they  will  severally  be  prteeated  lor 
that  purpose. 

I  am,  sir,  respectfully  yours,  &o., 

"  Obaerver-Sergeant,  Signal-Service,  17.  S.  AJ^ 

He  tfill  also  record  the  time,  plaoOj  and  person,  when,  where,  and  to  whom  he  de- 
livered such  notice,  and  reduce  to  writing  any  oral  reply  made  or  action  taken.  Hie 
record  must  bo  dated,  ttmed^  and  made,  plainly  written,  immediately  after  the  serriee 
of  the  notice. 

3.  He  will  present  his  regnlar  reports  for  transmission  at  the  times,  and  as  direeted 
in  his  schedule,  at  the  telegraph-offices,  until  further  orders,  whether  or  not  the  eom^ 
pany  has  any  employes  then  present  whose  usual  duty  it  is  to  receive  them.  If  the 
office  is  open  for  his  admission,  although  dosed  for  the  transmission  of  messagesy  the 
communication  should  be  presented  to  the  most  responsible  person  presenrin  the 
employ  of  the  company,  a  copy  being  always  retained,  and  record  made  as  above 
directed.  If  the  office  appears  to  be  closed,  he  will  make  himself  snre  of  the  fmat  thai 
it  is  so. 

In  writing  the  message  for  transmission  the  observer  will  not  use  an;^  form  impoesng 
terms  or  the  limitations  of  a  contract,  but  will  write  the  oommunioations  tendered  on 
the  form  directed  by  this  office. 

4.  He  will  keep  a  written  record  of  the  time  when,  place  where,  and  the  Dame  o€ 
person  employed  by  the  company,  to  whom  each  oommnnioation  was  presented.     In 
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m»  the  office  was  oloaed,  so  that  the  eommmiication  coald  not  be  presented  to  any 
employ^  of  the  company,  he  will  record  the  time  and  place  with  the  fact.  If  any 
emploj^  of  any  telegraph  company  refuses  to  receive  the  messafi;e  presented  to  him,  it 
win  be  sufficient  to  nave  made  the  tender,  and  to  preserve  such  record  as  will  establish 
the  fact  that  it  was  made.  The  records,  in  all  cases,  must  be  dated  and  timed,  and 
most  be  made,  plainly  written,  immedlatelv  after  the  tender  of  the  message.  It  should 
rehearse  all  facts  which  may  tend  to  keep  nis  memory  of  the  transaction  complete. 

It  is  desirable,  thonsh  not  essential,  tnat  on  some  of  the  occasions  when  the  above- 
menUoned  notice  is  delivered,  as  well  tA  when  the  message  is  tendered,  the  observer 
riiooldy  if  practicable,  take  with  him  another  person,  wholly  disinterested,  who  may 
serve  as  an  additional  witness  of  the  transaction: 

Shoald  the  officer  or  employ^  in  charge  of  the  telegraph  office  inform  the  observer 
generally  that  he  will  not  in  future  be  admitted  to  the  office  at  all,  he  will  not,  on  that 
aeooant,  discontinue  ffiving  notice  or  making  tenders,  but  will  give  and  make,  or  at- 
tempt to  give  and  make,  them  precisely  as  before. 

The  oonstmction  of  the  laws  defining  the  relations  of  telegraph  companies  to  the 
United  States,  which  is  held  by  this  office,  is  that  the  companies  are  bound  to  give  uncon- 
ditional priority  to  telegraphic  communications  between  the  several  departments  of  the 
Govemment  of  the  United  States,  and  between  their  officers  and  agents :  that  after  due 
BoUee  to  that  effect  the  oomxmnies  are  required  to  transmit  such  communications  at 
any  hoar  when  they  are  tendered  for  that  parpooe,  and  that  prepayment  is  not  required 
fiEora  the  Govern  men  fe  or  its  agents. 

All  ihe  telegrai)h  companies  by  which  the  messages  of  the  signal-service  have  hitherto 
been  sent,  according  to  directions  given  to  the  observers,  have  accepted  the  provisions 
of  the  act  of  Congress  approved  July  24, 186(S,  a  copy  oi  which,  and  of  other  acts  bear- 
ing npon  the  aubjeet,  is  hereto  appended. 


AS  ACT  to  aid  in  the  oonttmetioB  of  telempb  lines,  and  to  secure  to  the  Gorernment  the  use  of  the 
nine  for  poeUl,  military,  and  other  porpoees. 

BeUtmaeled  by  ike  Senate  and  ffouse  of  Bepresentativea  of  the  United  States  of  America  in 
Com^rtM  oMemhlid,  That  any  telegraph  company  now  organized,  or  which  may  hereafter 
be  oigaotzed,  nnder  the  laws  of  any  State  in  this  Uoion,  shall  have  the  right  to  con- 
stmet,  maintain,  and  operate  lines  of  telegraph  through  and  over  .any  portion  of  the 
pnblic  domain  of  the  United  States,  over  and  along  any  of  the  military  or  post  roads 
oC  the  United  States  which  have  been  or  mav  hereafter  be  declared  snch  by  act  of  Con- 
grws,  aod  over,  nnder,  or  across  the  navigable  streams  or  waters  of  the  United  States: 
xVsvAEiMi,  That  such  lines  of  telegraph  snail  be  so  constructed  and  maintained  as  not 
to  obstmet  the  navigation  of  such  streams  and  waters,  or  interfere  with  the  ordinary 
travel  oo  snch  military  or  post  roads.  And  any  of  said  companies  shall  have  the  ri^ht 
to  take  and  ose  from  snch  public  lands  the  necessary  stone,  timber,  and  other  materials 
for  its  poets,  piers,  stations,  and  other  needful  uses  in  the  construction,  maintenance, 
and  operation  of  said  lines  of  telegraph,  and  may  pre-empt  and  use  such  portion  of 
the  moconpied  public  lands  subject  to  pre-emption,  through  which  its  said  lines  of 
telegraph  may  be  located,  as  may  be  necessary  for  its  stations,  not  exceeding  forty  acres 
for  each  station ;  but  snch  stations  shall  not  be  within  fifteen  miles  of  each  other. 

Sbc.  2l  And  he  it  further  enacted,  That  telegraphic  communications  between  several 
depaitments  of  the  Government  of  the  United  States  and  their  officers  and  agents  shall, 
in  tbctr  transmission  over  the  lines  of  any  of  said  companies,  have  priority  over  all 
other  business,  and  shall  be  sent  at  rates  to  be  annually  fixed  by  the  Postmaster- 
Geooal. 

Sbc.  3.  Andhe  it  further  enacted,  That  the  rights  and  privileges  hereby  granted  shall  not 
be  faansferred  by  any  company  acting  under  this  act  to  any  other  corporation,'asBOcia- 
tion,  or  person :  Proiidedj  however,  That  the  United  States  may  at  any  time  after  the 
'  aition  of  five  years  from  the  date  of  the  passage  of  this  act,  for  postal,  military,  or 
>  porposes,  purchase  all  the  telegraph  lines,  property,  and  effects  of  an^  or  all  of 
I  eompanies,  at  an  appraised  value,  to  be  ascertamea  by  five  competent,  disinterested 
pcfsotiSy  two  of  whom  shall  be  selected  by  the  Post master-Qcn era!  of  the  United  States, 
two  by  the  company  interested,  and  one  by  the  four  so  previously  selected. 

Bcc  4.  And  be  it  fnrther  enaatedy  That  before  any  telegraph  company  shall  exercise 
any  of  the  powers  or  privileges  conferred  by  this  act,  such  company  shall  file  their 
written  acceptance  with  the  Fostmaster-Qeneral  of  the  restrictions  and  obligations  re- 
quired by  this  act. 

Appioved  July  24, 1866. 
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[Public  sssot.tmoH— Ho.  9.] 

^Onrt  BESOIiTTTIOK  to  aathorixe  tlio  Secretary  of  War  to  provide  for  taking  meteordlogtoal  ob8e^ 
rations  at  the  military  itations  and  other  iMrints  in  the  ihterior  of  the  ooutiaent,  and  for  giving  noti<* 
on  the  northern  lakes  and  seaboard  of  tlie  i^proaoh  and  faroa  of  alorau. 

Be  it  resolved  by  (he  Senate  and  Bouse  of  Bepresentatives  ef  the  United  States  of  Jmerfca 
in  Congress  assembled.  That  the  Secretary  of  .War  be,  and  be  hereby  is,  authorized  aod 
required  to  provide  for  taking  meteorological  observations  at  the  militai^  stations  in 
the  interior  of  t^ie  continent,  and  at  other  points  in  the  States  and  Territories  of  the 
United  States,  and  for  giving  notice  on  the  nothern  lakes  and  on  the  seacoast,  by  mag- 
netic telegraph  and  marine  signalSy  of  the  approach  and  force  of  stonns. 

Approved  February  9, 1870. 


[Genena  Ordan  Ho.  18.] 

War  DEPisncEHT, 

OFflCB  OF  TBB  CHIEF  8iGNA]>OFFICER, 

WasUngUm,  D.  C,  Jnty  3, 1872. 

The  following  order  of  the  Seoretaiy  of  War,  having  been  raoeived  by  the  Chief  Sig^ 
nal-Officer  of  the  Army,  is  published  for  the  inforauiiUoa  of  all  oonoemed : 

''Wab  Dbpartbiekt, 
"  WaOiinaion  dtg,  June  27, 1672. 
"  The  Chief  SiffnAl  Officer  of  the  Army  is  hereby  directed  and  Ok^ered  to  eany  into 
effect  the  special  duties  imposed  upon  the  Secretary  of  War  by  the  net  of  Coomsi 
approved  July  24,  1866,  entitled  '  An  act  to  aid  in  the  construction  of  telegraph  iiiies 
and  to  secure  to  the  Government  the  nae  of  the  same  for  postal,  military,  aod  other 
purposes,'  and  by  the  public  resolution  No.  9,  approved  February  9, 1870,  and  entiUed 
'  Joint  resolution  to  authorize  the  Secretary  of  War  to  provide  for  taking  metoocologh 
cal  observations  at  the  military  stations  and  other  points  in  the  interior  of  the  conti- 
nent, and  for  giving  notice  on  the  northern  lakes  and  seaboard  of  the  approach  and 
force  of  storms,'  ana  by  the  act  approved  June  10, 1872,  entitled  'An  act  making  ap- 

Jropriations  for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending 
uno  30, 1873,  and  for  other  purposes;'  and  the  said  Chief  Signal-Officer  of  t^e  Annj, 
and  all  such  persons  as  have  been  or  shall  be  designated  and  employed  by  him  for  the 
taking  of  meteorological  observations,  or  for  ]9reparing  or  presentine  telegraphic  oooi- 
munications  for  transmission,,  or  for  transmitting  the  same,  are  hereby  recognised  and 
appointed  ae  agents  of  the  War  Department  for  those  purposes,  Mid  are  herebv 
authorized  and  directed  by  and  in  behalf  of  said  Department  to  ofier  to  any  telegiaph 
company  in  the  United  States  for  transmission  any  and  aU  such  telegi»ph  oommuniea- 
tions  as  they  may  be  required  by  the  Chief  Signal-Officer  to  make,  and  to  zeqnert  the 
transmission  thereof  by  such  company  or  companies,  at  such  times,  and  in  Bn<^i  plaws, 
as  may  be  directed  by  said  officer. 

"WM.W.BELKNAP; 

"*  Seeretary  ^  Wmr.'' 

By  order  of  the  Chief  Signal-Officer  of  the  Army. 

OABRTCK  MALLEBY, 
C^.  and  Bvt  lAetU.  Col.^  U.  A  A^ 
Acting  Signal-Offieer  and  AitkUnil. 


AN  ACT  making  Approi»riatio&8  for  siiiidiy  eivil  expenses  of  the  Govennnent  for  tfao  flseal  ynr 
■  ending  Jane  thirtieth,  eighteen  hnndred  and  seventy-three,  snd  for  other  porpoaeo. 

Be  U  enacted  hy  the  Senate  and  Honse  of  S^fresentatives  of  the  United  Staiee  t/  America 
in  Congress  assembled^  That  the  following  sums  be,  and  the  same  are  hereby,  appiopri- 
ated  lor  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  Jane  tAirtaetli, 
eighteen  hnndred  and  seventy-three^  viz : 

•  •••••• 

UNDER  THE  WAB  DEPABTMENT. 


aONAXi-OFFICB. 

For  manufacture,  purchase,  or  repair  of  meteorological  and  other  neceseary  instru- 
ments; for  telegraphing  reports;  for  expenses  of  storm-signals  announcing  probable 
approach  and  force  of  storms  throughout  the  United  States,  for  the  benefit  of  commerce 
and  agriculture ;  for  instrument-shelters ;  for  hire,  furniture,  and  expenses  of  olftcea 
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maintained  for  publia  nae  in  cities  or  poets  receiving  reports ;  for  maps  and  bnlletins, 
to  be  displayed  iu  chambers  uf  commerce  and  boai-ds-ot-trade  rooms ;  for  books  and 
stationery ;  and  for  incidental  expenses  not  otherwise  provided  for,  two  hundred  and 
fifty  thousand  dollars:  Procured,  That  the  Secretary  of  War  he,  and  he  hereby  is,  au- 
thorized and  required  to  provide,  in  the  system  of  observations  and  reports  in  charge 
of  the  Chief  Signal-Officer  of  the  Army,  for  such  stations,  reports,  and  signals  as  may 
be  found  necessary  for  the  benefit  of  agriculture  and  commercial  interests :  And  pro- 
videdj  Thftt  no  part  of  thia  appropriation,  nor  of  any  appropriation  fur  the  several  De- 
partments of  the  GoTemment,  shall  he  paid  to  any  telegraphic  compimy  which  shall 
neglect  or  refuse  to  transmit  telegraphic  communications  between  said  DepartmentSi 
their  officers,  agents,  or  em^oy^,  under  the  provisions  of  the  second  section  of  chapter 
two  hundred  and  thirty  ox  the  Statutes  of  the  United  States  for  the  year  eighteen 
faandred  and  sixty-six,  and  at  rates  of  compensation  therefor  to  be  established  by 
the  Postmaster-General:  Frtrndedtolao,  That  wheneyer  any  telegraph  company  shall 
have  filed  its  written  acceptance  with  the  Postmaster-General  of  the  restrictious  and 
obligations  reqnired  by  the  act  approved  July  twenty-fourth,  eighteen  hundred  and 
sixty-six,  entitled  ^'An  act  to  aid  tl^  construction  of  telegraph  lines,  and  to  secure  to 
the  Government  the  use  of  the  same,  for  postal,  military,  and  other  purposes,"  if  such 
company,  its  agents,  or  employ^  sh^dl  hereafter  refuse  or  neglect  to  transmit  any  such 
telegraphic  communications  as  are  provided  for  hj  the  aforesaid  act,  or  by  the  joint 
resolution  approved  the  ninth  day  of  Febrnaryj  eighteen  hundred  and  seventy,  ^'  To 
authorize  the  Secretary  of  War  to  provide  for  takmg  meteorological  observatioos  at 
the  military  stations  and  other  points  of  the  interior  of  the  continent,  and  for  ffiving 
notice  on  the  northern  lakes  and  seaboard  of  the  approach  and  force  of  storms,^  such 
telecraphio  companF  shall  forfeit  and  pay  to  the  United  States  not  less  than  one  hun- 
dred and  not  exceeding  one  thoosand  dollars  for  each  refusal  or  neglect  aforesaid,  to 
be  recovered  by  an  action  or  actions  at  law,  in  any  district  court  of  the  United  States. 
Approved  June  10, 1872. 

liCoTL— In  pmpBxiag  theae  Instrnotioiis  f^ee  use  has  been  made  of  tlie  Smithsonian  "  Dlieotlons  fbr 
Heteonlft^eBl  ObsarreFS,"  of  tiioea  iaaoad  by  the  Soi-geon-Geneial  of  the  Army,  and  of  Colonel 
WiUiaBsoB  •  Taluabla  worl^  on  the  Baxometar. 

The  office  is  indebted  to  the  courtesy  of  Professor  Henry,  the  distinguished  secretary 
of  the  Smithsonian  Institation,  for  permission  to  use  the  following  illustrations  of  the 
Howard  classifioatioa  of  clouds,  which  is  the  one  to  be  followed  by  all  observers. 


Paper  8. 


fiEGULAXIONB  AND  BULE8  OF  THE    OFFICE    OF    THE    CHIEF   SIGNAL- 
OFFICER  OF  THE  ABMY. 

[Gtaenl  (Msn-No.  9M 

War  Bbpartmbnt, 
OmcB  OF  THB  Chirf  Sional-Offiobr, 

Washington,  D.  C,  September  1, 1873. 
The  following  regnlations  and  mles,  relating  to  the  duties  of  commissioned  officers, 
enlisted  men,  and  cmlian  employ^  at  this  office,  are  published  for  their  government, 
and  will  be  strictly  observed. 
By  order  of  the  Uhief  Signal-Officer  of  the  Army. 

QARRICK  MALLERY, 
Capi,  FW$t  Infantry,  Bvt  Lieut  CoL,  U.  S.  A., 
Acting  SignaUOJicer  and  Assistant 


GENERAL  REGULATIONS. 
L— DivissDK  OF  Dtrnss. 

The  otteera  mi  duty  ftt  tUa  offioe  are  classified  as,  Ist,  commissioned  officers  of  the 
Anoy  and* acting  aignal-officers  who  have  been  announced  in  orders  as  '* Assistants  to 
the  Chief  SigiufOacer  f  Sd,  other  commissioned  officers  of  the  Army ;  and,  3d,  ciTil- 
ian  aasistanta.    The  duitea  of  the  office  will  be  divided  between  them  as  follows : 

1.  One  aasialaiit  to  the  Chiaf  Sig&al-Offieer  will  have  charge  of  the  onlers,  records, 
and  general  correspondenca  •£  felio  office,  eritically  examining  all  pikers  preaaoted  to 
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him  for  file,  and  reporting  upon  any  irregnlarity.  He  will  also  bare  the  saperintend- 
ence  of  enlietmente,  and  perform  ench  other  duties  as  may  be  specially  assigned  to 
him. 

2.  One  assistant  to  the  Chief  Signal-Officer  will  have  charge,  as  property  and  di»- 
bnrsiug  officer,  of  all  matters  pertaining  to  money  and  property,  (all  commnDicatioDa 
upon  which  subjects  will  be  referred  to  nim  for  action,)  together  with  such  duties  as 
may  be  specially  assigned  to  him. 

3.  One  assistant  to  the  Chief  Si^al-Officer  will,  as  instmotor,  have  charge  of  sU 
masters  pertaining  to  the  instruction,  of  the  sigmu-serrice  of  the  Army,  and,  in  addi- 
tion, as  '^Assistant  in  charge  of  stations,"  will  be  chai'ged  with  the  general  soperri- 
sion  of  the  observer-sergeants  upon  stations,  and  of  the  receipt,  record,  and  poDliear 
tion  of  the  weather-reports  at  this  office,  together  with  such  duties  as  may  be  specially 
assigned  to  him. 

4.  The  preparation  of  the  current  ^*  Synopsis  and  Probabilities,''  and  of  the  official 

Sublications  in  relation  to  practical  meteorology,  including  the  "  Weekly  Weather 
hronicle,''  "  Monthly  Weather  Review,"  "  Daily  Bulletin.  Synopsis,  Probabilities,  and 
Facts,"  and  such  other  duties  as  are  related  thereto^  will  be  divided  between  seveial 
assistants  to  the  Chief  Si^al-Officer  and  civilian  assistants^  in  accordance  with  a  ros- 
ter to  be  published  from  time  to  time  providing  in  advance  for  the  specified  period.  In 
the  absence  of  other  orders,  the  assistant,  who  at  any  time  may  be  relieved  fimm  the 
preparation  of  the  current  synopsis  and  rrobabilitieS|  will  take  charge  of  the  prepara- 
tion of  the  publications  above  referred  to. 

5.  One  officer  will  have  charge  of  the  instrument-room  and  the  examination,  eom- 
parison,  and  repair  of  instruments  therein,  tojo^ther  with  such  duties  as  may  be  spe- 
cially assigned  to  him.  He  will  submit  a  written  report  to  the  Chief  Signal-Officer 
every  ten  days  on  the  condition  of  each  instrument,  whether  its  record  is  satisbotoij 
as  a  standard ;  if  not,  to  what  extent  it  has  been  unreliable  in  its  indications,  witb,  n 
possible,  a  statement  of  the  cause  and  suggestion  of  the  remedy.  His  duties  areiaon 
iully  specified  under  a  separate  section  bdow. 

6.  Two  commissioned  officers  of  the  Army  and  acting  si^al-officers  will  be  detailed 
as  inspectors  of  stations.    Their  duties  are  fully  set  forth  in  a  separate  section  below. 

7.  The  assistants  to  the  Chief  Signal-Officer  mentioned  in  para^phs  1  and  3  of  this 
section  will  be  permanent  members  of  the  board  convened  at  this  office  for  the  exami- 
nation of  applicants  for  enlistment  and  for  instruction  in  the  duties  of  assistant  to  aa 
observer  on  station,  and  also  of  the  board  convened  for  the  examination  of  candidates 
for  promotion  to  the  grade  of  sergeant,  signal-service.  Commissioned  officers  of  tbe 
Army,  other  than  those  last  above  referred  to,  will,  as  occasion  requires,  be  detailed  to 
be  additional  members  of  each  of  these  boards. 

n.— Rules  fob  dittt. 

The  following  rules  relating  to  the  duties  of  persons  connected  with  the  office  viQ 
be  observed  by  them : 

1.  When  any  officer  or  assistant  at  this  office,  charged  with  any  regular  duty  c^  work,' 
may  be  relieved  therefrom,  either  permanently  or  temporarily,  he  will  formally  toin 
over  the  duty  or  work  to  the  officer  or  assistant  designated  to  receive  it,  and  will  direet 
the  clerks  and  enlisted  men,  who  have  been  serving  under  his  orders,  to  report  for  in- 
structions to  the  officer  or  assistant  who  relieves  huD,  whose  name  will  be  stated  in 
orders. 

2.  Everv  officer  and  assistant  other  than  those  above  referred  to  in  section  I,  "  Division 
of  Duties,"  paragraphs  1, 2,  and  3.  under  the  head  of  "  General  Regulation  "  in  this  order, 
will,  daily  at  10  a.  m.,  make  to  tne  Chief  Signal-Officer  a  written  report  of  the  duty  on 
which  he  may  be  ou  that  day  engaged,  with  the  number  of  clerks  and  enlisted  men 
employed  under  his  direction,  for  which  purpose  blank  forms  will  be  furnished. 

3.  Every  officer  under  whose  immediate  orders  enlisted  men  or  civilian  employ^ 
have  been  detailed  for  dutv,  will,  on  every  Saturday,  make  to  the  Chief  Sigifal-Officer 
a  written  report,  stating  the  name  and  rank  of  aU  men  on  d«ty  with  him,  the  date 
when  they  entered  upon  duty  at  this  office,  the  nature  of  their  respective  duties,  and 
the  changes  by  new  detail,  relief,  or  other  casualty  which  occurred  during  tbe  weel^ 
together  with  such  remarks  as  may  exhibit  the  conduct  and  work  of  the  men  reported 
upon. 

4.  The  attention  of  all  persons  on  duty  at  this  office  is  again  directed  to  the  order  of 
the  Secretary  of  War,  dated  War  Department,  July  19, 1870,  as  follows : 

"All  officers  aod  clerks  on  duty  in  the  bureaus  of  tibe  War  Department  are  prohib- 
ited ih>m  exhibiting  any  table,  statement,  or  paper  belonging  to  the  official  records,  or 
giving  any  information,  copy,  or  extract  firom  the  same,  or  giving  any  information  re- 
sneotuig  the  business  or  the  Department  to  any  person  whatever,  not  on  duty  in  one  of 
tne  offices  of  the  Department,  without  in  each  ease  the  anthority,  in  writing,  of  the 
chief  of  the  Bureau  concerned.  A  rigid  oomplianoe  with  this  order  will  be  enforced, 
to  prevent  improper  use  of  infoimation  iiregolaily  obtained.'' 
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&  In  case  of  the  abflence  of  oommisdoned  offloets  or  enlisted  men  on  duty  at  this 
office,  on  account  of  iUnees,  a  certificate  to  that  effect  Irom  the  proper  medical  ofiicer 
of  the  Army  in  this  city  most  be  famished  without  delay,  by  commissioned  officers  to 
the  Chief  Signal-Officer,  and  by  enlisted  men  to  the  commissioned  officer  under  whose 
oiders  they  are  immediately  serving.  A  similar  certificate  from  a  priMsticing  phvsioian 
will  be  furnished  by  civilian  assistants  to  the  Chief  Signal-Officer ,  and  by  cUrks  and 
otlwr  civUian  employ^  to  the  commissioned  officer  nnder  whose  orders  they  are  imme- 
diately serving. 

HL— BCLICS  OONCBRNIKO  OFFICB-ROOMS,  BTC. 

The  following  rules  will  be  strictly  observed  in  the  office-rooms  and  halls : 

1.  The  duties  of  this  office  do  not  admit  of  seneral  office-hours  being  defined,  which 
will,  in  the  several  divisions,  be  such  as  shall  oe,  from  time  to  time,  establisbea  by  the 
officer  in  immediate  charge.  As  concerns  the  public,  the  office-hours  will  be  consid- 
ered as  between  9  a.  m.  and  3  p.  m..  and  persons  unconnected  with  the  office  will 
not  be  admitted  to  the  rooms  except  during  those  hours,  unless  accompanied  by  an  of- 
ficer. Yisitors  wiU  not  be  received  in  the  instrument-room  before  1:^  m.,  except  in 
eases  specially  designated. 

2.  The  office-rooms  must  not  be  used  as  visiting-rooms,  or  for  puri>oses  of  entertain- 
ment. Persons  visiting  the  office  are  expected  to  transact  their  business  as  promptly 
and  briefly  as  practicable. 

3.  The  rooms  occupied  exclnsivly  by  clerks  and  enlisted  men  will  not  be  visited  bv 
an/  persons  unconnected  with  the  office,  except  for  some  urgent  necessity  and  witu 
the  qiecial  permission  of  the  commissioned  ofiicer  under  whose  orders  the  men  in  the 
room  to  which  admission  is  desired  are  serving. 

4.  All  employ^  entering  or  retiring  from  the  office  will  do  so  in  a  quiet  and  orderly 


&  Conversation  upon  any  other  subject  than  such  as  relates  directly  to  the  business 
of  the  office ;  giving  of  information,  unless  called  for  bv  the  proper  authority ;  writ- 
ing of  private  letters  and  reading  of  newspapers  during  hours  of  duty,  are  strictly  pro- 
hibited. 

&  All  conversation  necessary  to  the  proper  discharge  of  the  duties  of  the  office  will 
be  carried  on  in  a  low  tone  of  voice;  and  all  unnecessary  noise,  either  in  the  rooms  or 
baQs  of  the  office,  is  prohibited. 

7.  Uessengers  in  passing  in  and  out  of  the  rooms  and  balls  will  do  so  as  quietly  as 
possible,  ana  will  report  their  business  in  each  room,  at  all  times,  to  the  clerk  or  noii- 
eommiasioned  officer  in  charge,  or,  in  his  absence,  to  the  enlisted  man  in  temporary 
charnD  of  the  room. 

8.  fio  rooms  occupied  bv  either  commissioned  officers,  civil  employ^  or  enlisted  men 
will  at  any  time  be  locked,  except  the  room  in  the  personal  charge  of  the  chief  clerk 
in  the  property-division  and  the  model-room,  which  two  rooms  shall  be  kept  locked, 
when  not  m  use,  and  the  keys  placed  in  charge  of  the  watch-sergeant. 

9.  The  clerk  or  non-commissioned  officer  in  charge  of  a  room  will  lie  held  responsible 
for  a  strict  observance  of  the  above  rules  by  all  employes  under  his  charge,  and  any 
violatkm  of  them  will  be  promptly  reported  by  him  to  the  commissioned  officer  under 
whose  orders  the  offender  may  be  serving. 

IV.— C0RRSSP02n>BNCK  AND  RECORDS. 

t.  An  communications  in  any  way  relating  to,  or  connnected  with,  the  business  of 
this  office,  should  be  addressed  to  the  Chief  Signal-Officer  of  the  Army ;  and  any  com- 
monication  in  any  way  relating  to  such  business,  received  by  a  military  or  civilian 
•ssisUttt,  or  any  other  person  connected  with  the  office,  without  such  address,  will  be 
legaided  by  him  as  official,  and  will  be  handed  to  the  assistant  having  charge  of  the 
iBeords  and  general  correspondence,  that  it  may  be  properly  entered  upon  the  books 
sf  the  office  and  receive  attention. 

Sl  All  papers  prepared  in  the  office,  or  compiled  from  the  data  belonging  to  it,  or  in 
tte  pteparaUon  of  which  its  facilities,  clerks,  books,  or  records  are  used,  are  the  prop- 
erty of  the  United  States,  are  subject  to  the  direction  of  the  Chief  Signal-Officer,  and 
viU  be  made  of  record  by  presentation  to  the  assistant  in  charge  of  records,  except  in 
I  where  the  Chief  Signal-Officer  may  specially  direct  their  submission  in  the  first 
ee  to  himselfl  All  such  papers  will  be  kept  in  the  office  and  accessible  to 
'  aothority,  in  case  they  may  be  needed  in  the  absence  of  any  officer  or  j 


3w  AH  commnnications  from  this  office,  in  any  manner  relating  to  or  connected  with 
ita  healnesw,  will  either  be  written  in  the  name  of  the  Chief  Signal-Officer,  and  be  signed 
W  hia,  or  will  set  forth  in  terms  that  they  are  written  by  his  direction,  and  will  in 
tatl  ease  be  aigned  by  the  officer  having  general  instructions  in  relation  to  them,  or 
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written  special  ioBtraotiozis  in  the  particular  caee.  No  such  eonmniiication  wiU,  in 
auy  case,  be  written  without  the  direction  or  approTal  of  the  Chief  Signal-Officer  pr»- 
viously  obtained ;  nor  will  any  such  be  sent  or  mailed  irom  the  office  until  it  shaU 
have  been  duly  entered  and  copied  on  the  office-books,  for  which  purpose  it  will  bo 
presented  to  the  assistant  having  charge  of  the  records  and  corre^K>ndence. 

4.  The  official  title  of  the  civuian  assistants  in  the  signal-service  is  ''Assistant  in 
the  office  of  the  Chief  Signal-Officer,"  or  abbreviated,  "Assistant  O.  C.  &  O^**  which 
title,  in  case  of  signature,  will  be  written  after  the  name,  and  will  be  appended  to  all 
official  papers.  All  papers  so  officially  signed  will  be  handed  to  the  assistant  in  charge 
of  rdCoras,  except  when  the  Chief  Sigmu-Officer  may  specially  direct  that  they  shall 
be  submitted  to  himself  in  person. 

5.  All  papers  or  writings  in  any  wa^^  relating  to  the  duties  with  which  the  office  is 
charged,  or  to  the  subject  of,  or  theories  concerning,  meteorology  having  relation  to 
those  duties,  prepaiied  by  any  person  in  any  way  employed  in  this  office,  in  any  man- 
ner proposed  for  publication  or  likely  to  be  published,  must  be  formally  submitted  to 
the  Chief  Signal-Officer^  for  such  disposition  as  he  may  direct. 

The  mode  of  publication  of  any  dednctions  or  theories  or  papers  of  any  description, 
to  have  in  any  way  or  by  any  construction  the  sanction  of  the  office,  has  already  been 
determined  upon,  and  the  annoyances  to  arise  through  deviation  from  the  phm  con- 
templated cannot  be  permitted. 

6.  The  writing-paper  of  this  office,  having  an  official  heading,  stamped  or  printed, 
will  not  be  used  for  communications  of  a  private  or  personal  nature,  and  when  snch 
official  heading  is  used,  whether  stamped,  printed,  or  written,  the  communication  will 
be  considered  as  official,  and  be  subject  to  the  provisions  of  the  above  paragraphs. 

7.  Neither  the  official  envelopes  of  the  office,  nor  the  official  postal  stamps  fnmiabeA 
to  it,  will  in  any  case  be  used  to  cover  any  but  strictly  officiid  communications,  wntten 
and  disposed  of  in  accordance  with  this  order. 

8.  Requests  for  the  use  of  any  filed  paper  will  be  made  to  the  aasfstant  in  charp  of 
records,  who  will  provide  checks  for  its  return  to  file.  He  will  furnish  any  additional 
information  or  explanation  applied  for,  on  the  subject  of  this  section,  and  will  be 
responsible  for  the  observance  of  its  provisions. 

9.  The  correspondence  and  official  papers  connected  with  the  duties  of  property  sad 
disbursing  officer,  and  those  connected  with  the  general  supervision  of  the  obeerrer- 
sergeants  upon  stations,  and  of  the  receipt,  record,  and  publicati9n  of  the  daily  weather- 
reports  at  tliis  office,  are  not  included  in  the  provisions  of  the  above  paragraphs  1,  2, 
and  3  of  this  section,  and  the  officers  designated  by  paragraphs  2  and  3  of  section  I, 
** Division  of  Duties,''  under  the  head  of  ''General  Begulations"  in  this  order,  will  be 
responsible  therefor,  in  the  same  manner  as  has  hitherto  been  the  usage  of  the  office. 

10.  The  following  table  exhibits  the  jMkpers,  reports,  Ac.  connected  with  this  sec- 
tion to  be  submitted  by  the  Chief  Signal-Officer  of  the  Army  to  the  honorable  Secretsrf 
of  War,  and  to  the  A^utant-Genend,  War  Department : 
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v.— -General  correspondence  and  record-rooms. 

These  rooms  are  in  immediate  charge  of  one  chief  clerk,  with  general  supenision. 

The  enlisted  men  employed  and  the  special  duties  assigned  to  each  are  as  follows: 

One  sergeant,  whose  duty  it  is  keep  a  correct  record  of  all  "  letters  sent''  to  general 
correspondents,  and,  in  the  absence  of  the  chief  clerk,  to  assume  charge  of  the  rooms. 

One  enlisted  man  who  keeps  a  record  of  all  **  letters  sent''  to  observer-sergeants  iu 
charge  of  stations  and  ^^lettei-s  received ''  from  telegraph  companies;  oue  in  charge  of 
"letters  received "  from  general  correspondents;  one  in  charge  of  ** letters  received'' 
from  observer-sergeants  and  from  those  coiTehpimdiug  in  the  interests  of  agriculture; 
one  in  charge  of  correspondence  (letters  "sent"  and  "i-eceived")  with  the  post  at  Fort 
Whipple,  Va.,  and  general  correspondence  relating  to  the  eulisted  men  of  the  service; 
one  in  charge  of  an  order-book,  in  which  is  recorded  all  orders,  general  nud  special, 
issued  by  direction  of  the  Chief  Signal-Officer ;  oue  in  charge  of  the  i-eports  uieutioueil 
in  Section  IV  under  this  head,  the  charge  of  descriptive  book  of  enlisteil  men,  muster- 
rolls,  i-ecruiting-returns,  enlistment  and  other  papers  relating  directly  to  the  eulisted 
men  of  the  signal-service,  and  two  to  wliom  is  assigned  the  miscellaneous  work  of  the 
rooms. 


RULES  FOR  THE  DIVISION  IN  CHARGE  OF  THE  PROPERTY  AND  DISBURS- 
ING OFFICER, 

1.  Upon  the  clerk  in  charge  of  the  property-division  devolves  the  duty,  under  the 
direction  of  the  property-otiicer,  of  the  immediate  superviKion  and  examination  of  all 
bills  against  the  central  office  and  the  various  stations  of  observation,  the  preparation 
of  such  bills  for  vouchers  and  money-accouuts  of  the  office  and  the  coiTespon«leuce 
pertaining  thereto,  and  the  prompt  rendition  of  all  reports  and  papers  which  this 
branch  is  called  upon  to  make  at  the  time  designated  for  such  reports,  and  for  the 
proper  record  and  care  of  all  papers  sent  to  him  for  action  or  file. 

He  is  to  hold,  under  the  authority  of  the  property-officer,  the  sergeant  appointed  for 
the  purpose  resp<msible  for  the  proper  discipline  of  the  men  and  the  neatness  of  the 
rooms  and  desks  occupied  by  them,  and  the  strict  performance  of  oil  the  duties  required 
therein,  conformably  to  the  rules  and  regulations  displayed  in  said  roonts. 

A  daily  record  of  the  time  of  arrival  and  departure  oV  each  man  is  to  1>e  kept  and 
rendered  on  Saturday  of  each  week  to  the  property-officer,  accounting  strictly  for  all 
tardiness  or  omissions  to  report  duriug  the  period  for  which  the  roster  is  made. 

2.  All  letters,  communications,  vouchers,  and  other  papers  or  indorsements  received 
at,  sent  from,  or  forwarded  through,  this  office  for  official  action  relating  to  the  money 
or  property  in  charge  of  this  office  will  be  placed  on  record  in  the  ottict?  books,  and 
the  action  upon  them  carefully  noted. 

To  insure  the  prompt  and  accurate  performance  of  the  work,  it  is  assigned  in  por- 
tions, under  the  immediate  direction  of  the  clerk  in  charge,  substantially  us  follown: 

One  man  has  the  care  uf  the  writing  aud  recording  the  miscellaneous  lettera  seat,  in 
which  are  kept  copies  of  all  letters  emauntiug  from  this  division  ;  one  man  is  in  char;:e 
of  the  "letters-received  bo<ik,"  containing  a  synopsis  of  all  letters  received:  oue 
man  has  the  keeping  of  the  "returns  of  signal-property  "  from  the  military  inistd 
throughout  the  country,  the  exnunnation  of  those  returns  aud  the  entry  in  a  di>iincf 
set  ot  letter-books  of  all  correspondence  upon  the  subject  of  propertj'-retnrns.  lM»tb 
sent  and  received;  one  njan  is  in  charge  of  the  pioperty-accouut  wiih  the  obsiTvers, 
whose  duty  it  is  to  keep  a  record  of  all  propertv  sent  from  the  office  against  the  party 
to  whom  it  is  sent,  invoicing  the  property  to  the  observers  in  charge  of  the  stniions, 
and  the  examination  and  correction  of  the  reporta  of  property,  which  are  reqnired  tolM 
sent  in  promptly  at  the  expiration  of  eacli  quarter  by  them  ;'^one  man  has  the  ptx'pnra- 
tion  of  all  vouchers  for  abstracts,  of  making  up  the  abstracts  and  accoutits-cunvut 
and  the  property  returns,  with  an  assistant  to  assist  in  comparing  thorn,  an  mudo  up, 
before  they  are  transmitted  to  the  accounting  officers  of  the  Treasury  Department : 
one  man  is  employed  in  preparing  names  aud  subject-indexes  for  the  *"  letters  MMit " 
and  "received  "  books;  oue  man  has  the  copying  of  all  the  money-pa^>ers  of  the  dis- 
bursing-officer  in  the  office-books,  in  which  luc  kept  a  verbatim  copy  ol  each  voucher, 
abstract,  and  account-current,  and  any  papir  accompanying  the  sauie. 

One  sergeant,  with  a  corps  of  tissistauts,  ha^  charge  of  the  preparation  of  vouchers 
for  settlement  of  all  accounts  against  the  office,  and  is  responsible  for  the  proper  kee]>- 
ing  of  all  records  of  disbursements  of  money  on  vouchers,  together  with  the  setthnueut 
of  the  pay  and  conmiutations  of  the  men  serving  on  stations  and  in  this  office. 

The  receiving,  unpacking,  packing,  and  shipping  of  g(H)ds  is  in  charge  of  a  sergeant, 
with  a  number  of  assistants,  whose  duty  it  is  to  designate  what  portion  of  the  work  ia 
to  be  clone  by  each,  and  to  see  that  it  is  properly  pertormed. 

The  duty  of  preparing  matter  for  the  mails  is  assigned  to  oue  man,  who  is  appointed 
Tinder  special  orders  of  this  office,  whose  duty  it  is  to  take  charge-of,  and  Account  to 
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th<>  property  and  diMbiiraiug  officer  for,  the  postnge-stamps  and  stamped  envelopes 
ANliieh  may  be  placed  iu  his  hands  tor  that  purpose. 

To  vcuitouiize  time  and  labor  a  letter- bain  nee  is  placed  in  each  important  room ;  so 
that,  when  a  letter  is  sealed  or  a  package  made  nj),  tlie  party  making  it  np  may  im- 
iiiHliately  weigh  it  and  mark  iq  pencil  upon  it  the  weight  thereof.  At  1,  2,  and  3  p.  m. 
rachday  these  packages  will  be  sent  to  the  stamping-clerk,  who  will  then  only  have  to 
affix  the  appropriate  stamps  according  to  the  weight. 

it  is  positively  directed  that  no  official  stamp  shall  be  used  for  private  mail-matter. 

The  machiue-shop  is  in  charge  of  a  i)rivate  with  assistants.  The  man  in  charge  is 
b»'i«l  accountable  for  the  care  and*  proper  keeping  of  all  machines,  tools,  &c. 

The  lihrary  is  in  charge  of  one  man  as  librarian,  who  is  required  to  keep  record  of 
the  books  coming  in  and  taken  out ;  is  accountable  for  their  proper  distribution  in  the 
casedk,  and  the  keeping  up  of  the  library  catalogue.  Any  person  taking  a  book  from 
tb»>  library  will  leave  with  the  librarian  his  name  and  the  title  of  the  book  taken.  No 
book  60 taken  will  be  loaned  to  any  person  not  connected  with  this  office. 

3.  Employes  will  be  at  their  desks  at  9  o'clock  a.  m.,  and  will  confine  themselves  to 
their  respective  duties  until  3  p.  m.,  except  15  minutes  between  12  and  1  o'clock,  which 
will  be  allowed  for  lunch. 

The  keys  of  all  desks  will  be  deposited  at  the  close  of  each  day  with  the  clerk  in 
charge  of  the  room  or  in  a  place  known  to  him. 

All  desks  must  be  equipped  with  a  sufficient  supply  of  stationery,  so  as  to  obviate 
alJ  necessity  for  one  man  calling  on  another  for  it. 

X  rigid  enforcement  of  the  foregoing  will  be  exacted,  and  all  deviations  reported  to 
the  property  and  disbursing  officer. 

4.  No  enlisted  man  of  the  signal-service  will  be  allowed  to  sell  or  otherwise  dispose 
of  any  portion  of  his  pay  accounts,  (vouchers  for  pay  and  commutation,)  nor  will  he 
be  iK-mntted  to  draw,  (or  give  orders,)  upon  this  office,  or  any  of  the  offices  connected 
therewith,  without  special  authority. 

0.  The  following  reports  from  this  division  are  submitted  by  the  Chief  Signal-Officer 
of  tb«  Amiy  to  the  honorable  the  Secretary  of  War  at  the  dates  and  under  the  authori- 
tits  set  opposite  each : 


Nature  of  documents. 


I-  A  itatein<>Dt  of  contract«  entered  into  daring 

lb*"  year  previoas. 
i  A  Matemeut  ahowing  military  approprietions, 

vith  the  expenditnro  and  balance  unexpended 

At  tbo  end  of  tbc  ye.nr ;  Tvith  an  estimate  of 

probable  demands  on  sncb  balance. 
3.  A  statement  of  all  rooneyB  expended  by  War 

I^-partmeutdi.Hbaning  ofltiocra  daring  tbo  >ear. 
*-  Tbf  name  of  clerks  and  all  persona  employed, 

Si)."jic^  itc.,  daring  the  year  or  any  part  thcroof 
J  An  inventory  of  property  bclonfiiug  to  the 

roitwl  Stat44i  in  the   public   buildings   and 

^rtmods  oocapied  in  the  District  of  Columbia. 


By  what  oathority  called  for. 


Act  approved  April  21, 1808,  (Stat- 
ntes  at  Lar^o,  vol.  2,  p.  4f5.) 

Act  approved  May  1,  ie20,  (Stat- 
utes at  Large,  vol.  3,  p.  5G7.) 


Act  approved  Angust  26,  1842, 
(Statutes  at  Largo,  voL  5,  p.  527.) 

Act  approved  August  26,  lt42, 
(Statutes  at  Large,  vol.  5.  p.  ,')25.) 

Act  approved  July  15, 1870.  (StA^ 
utea  at  Large,  voL  16,  p.  364.) 


When  to  be  sub- 
mitted. 


Early  in  January 
of  each  year. 
Early  in  Febru- 
ary of  each  year. 


In   January 

each  year. 

In  January. 

December  1, 


of 


fi.  The  property  and  disbursing  officer  is  required  to  make  the  following  retnms  of 
pri>perty  and  money  to  the  officers  named,  periodically  as  below  : 


Natmre  of  account 


nrtnms  of  signal  equipments  and  stores 

Hriaroa  of  ec^oipmeuts  and  stores  belonging  to 

OhHerratiou  and  reports  of  storms,"  &c. 

E^*  :n!«  f(  quartermaster  »  stores 

Ii'.*'mi^  of  clothing,  camp  and  ganison  equipage 

||-t':niii  of  ordnance 

^'^ims  of  medical  stores , 

A'    .  lu  •cnrreot,  abstract  A,  purchases,  abstract 

1'.  t  x^jenUtarm,  vouchers  to  abstracts  A  and  B. 


To  ^hom  made. 


Chief  Signal-Officer . . . . 
, do 

Quartermaster-General 

do    

Chief  of  Ordnance 

Surgeon-General 

Third  Auditor 


Period. 


Quarterly. 
Do. 

Do. 

Do. 

Do. 
January  &  July. 
Monthly. 


7.  The  sereral  varieties  of  the  weather-maps  will  be  sold  at  the  following  prices : ' 

Maps  in  one  color,  without  reports  or  iBobaric  lines,  1-}  cents  each. 
Maps  in  two  ^olors,  without  reports  or  isobaric  lines,  2  cents  each. 
Maps  on  manifold  paper,  without  reports  or  lines,  in  books  of  100  each,  (2.75  per 
book. 
Maps  in  one  color,  with  current  reports,  and  isobars,  2  cents  each. 
Maps  in  two  colors,  with  current  reports,  isobaric  and  isothermal  lines,  3  cents  each, 


Pmtngt  ou  each  map  one  cent  additional,  except  the  manifold  ones,  on  whi^h  it  will 
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The  pnblicatioDS  other  than  maps  will  be  sapplied  until  farther  notice  npon  the  re- 
ceipt of  the  amount  of  puHtage  on  each,  as  follows : 

Annual  report 24  cent*. 

Circular  on  the  Practical  Use  of  Meteorological  Reports  and  Weather-Maps. .  10  cents. 

Monthly  Weather  Review • Icent. 

Weekly  Chronicle Icent. 

All  remittances,  in  payment  of  subscriptions  to,  or  for  the  purchase  of,  maps,  or  in 
payment  of  [losiuge  on  maps  or  other  publications  of  the  office,  made  by  draft  or  i^st- 
ufficc  money-order,  must  be  made  payable  to  the  property  and  disbursing  officer  of  the 
office. 

tf.  Quarterly  allmvance  of  atationery,  forms,  4'^Cy  for  each  station, 

1  daily  journal.  100  record-sheet«  for  self-registering  in- 

1  daily  record  of  observation.  stniment. 

1  record  of  bulletins.                         ♦  300  circuit  blanks, 

I  record  of  letters  sent.  1, 000  Forms  No.  2. 

1  record  of  letters  received.  1,500  Forms  No.  3. 
3  original  records  of  observations.  TiO  Forms  No.  4. 
6  pen-holders.  600  Forms  No.  5. 

72  pens.  500  Forms  No.  7. 

6  lead-pencils.  1, 000  Forms  No.  B— **  maps." 

2  India  rubber,  pieces  of.  1, 000  Forms  No.  15. 
1  red  tape,  spool  of.  25  Forms  No.  19. 
1  sponge,  piece  of.  25  Forms  No.  20. 
1  red  ink,  bottle  of.  10  Forms  No.  21. 

1  black  ink,  bottle  of.  25  Forms  No.  22  A. 

1  mucilage,  bottle  of.  25  Forms  No.  22  B. 

1  sealing-wax,  stick  of.  25  Forms  No.  23. 

3  letter-paper,  quires  of.  25  Forms  No.  24. 

1  note-paper,  quire  of.  25  Forms  No.  25. 

2  cap-paper,  quires  of.  100  Forms  No.  26. 

1  envelope-paper,  quire  of.  25  Forms  No.  28. 
•JOO  envelopes,  official.                                         30  Forms  No.  30. 

.')0  envelopes,  small.  50  Forms  No.  31. 

50  carbon-paper,  sheets  of.  25  Forms  B. 

2  blotting-paper,  sheets  of.  25  Forms  A. 

List  of  stationary y  forms,  ^e.,  sent  to  a  station  lehen  established. 

1  Guyot*s  Meteorological  Tables,  copy.  1  black  ink,  bottle  of. 

1  Loomis  on  Meteorology,  copy.  •  2  red  tape,  spools  of. 
1  Smithsonian  Directions  for  Met«orologi-        1  sealing-wax,  stick  of. 

cal  Observations,  copy.  1  sponge-cup. 

1  Manual  of  Signals,  copy.  1  sponge,  piece  of. 

1  Sailor's  Horn  Book,  copy.  10  letter-paper,  quires  of. 
1  Manual  of  Military  Telegraphy,  copy.  6  note-paper,  quires  of. 

1  Record  of  Signals,  copy.  10  cap-paper,  quires  of. 
1  Annnal  Report  C.  S.  O.,  copy.  1  envelope-paper,  quire  of. 

1  postage  mem.  book.  300  envelopes,  official. 

1  cipher  book.  150  envelopes,  small.  .  • 

2  cipher  cards,  sets  of.  40  carbon-paper,  sheets  of. 
1  daily  journal.  3  blotting-paper,  sheets  of. 

1  daily  record  of  observations.  100  record-sheets  for  self-registering  in- 

1  record  of  bulletins.  strument. 

1  record  of  letters  sent.  12  meteorological  charts,  Forma  16. 

1  record  of  letters  received.  600  Forms  No.  2. 

:t  original  records  of  observations.  1, 000  Forms  No.  3. 

I  instructions  to  observer-sergeants.  100  Forms  No.  4. 

1  inkstand.  tlOO  Forms  No.  5. 

6  ]>en-holder8.  500  Forms  No.  7. 

72  pens.  1,000  Forms  No.  15. 

6  lead-pencils.  90  Fonns  No.  19. 

1  ruler.  10  Forms  No.  21. 

1  eraser.  20  Forms  No.  22  A. 

1  paper-folder.  20  Forms  No.  22  B. 

1  mucilage,  bottle  of.  20  Forms  No.  23. 

ti  India  rubber,  pieces  of.  20  Forms  No.  24. 

1  calendar.  50  Forms  No.  25. 

1  pen-rack.  30  Forms  A. 

2  red  ink,  bottles  of.  60  Forms  B. 

The  above  amounts  vary  with  the  size  of  stations— the  average  being  takeip 
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BULES  FOR  THE  DIVISION  OF  THE  RECEIPT,  RECORD,  AND  PUBLICATION 
OF  WEATHER-REPORTS. 

I.— ^bskrver's  room. 

DAY-OBSBRVBRS. 

Office-hours  from  8.15  a.  m.  to  3  j).  m. 

1.  The  observcT  in  charge  of  station  will  have  immediate  sopervisiou  of  the  exam- 
ination and  filing  of  maU  reports  from  the  several  si^al-stations,  of  the  correspoudeuco 
with  these  stations  on  matters  of  routine  duty,  and  of  all  observers  and  assistants  on 
station  duty  in  this  office.  He  will  be  held  responsible  for  the  proper  discipline  of  the 
men,  and  the  cleanliness  of  the  several  rooms  used  for  station  purposes,  and  for  the 
proper  performance  of  all  duty  done  therein.  He  will  keep  a  daily  record  of  the  time 
of  arrival  and  departure  of  each  man  under  his  charge,  and  on  Saturday  of  each  week 
render  a  return  of  the  same  to  the  officer  in  charge  of  stations,  accountiug  properly  for 
all  delays  or  failures  to  report  during  the  week.  He  will  report  on  Form  24  the  num> 
berof  maps,  weather  and  post-office  bulletins  issued  each  week,  classifying  them  ac- 
cording to  time  of  issue,  and  see  that  the  entries  in  the  daily  record  are  promptly  and 
properly  made.  He  will  make  out  the  monthly  meteorological  chart  and  the  monthly 
means  on  Form  S2.  He  will  be  responsible  for  the  proper  and  punctual  mailing  of  all 
matter  ordered  to  be  sent  by  mail  from  the  station- room,  and  will  attend  to  the  ship- 
ment of  all  anemometers  and  self-registering  attachments  issued  to  the  several  stations, 
and  to  such  other  duties  of  a  general  nature  as  may  be  assigned  to  him  from  time  to 
time.  To  secure  the  prompt  performance  of  office-work,  it  will  be  distributed  under 
hi4  direction  substantially  as  follows :  One  man  in  charge  of  correspondence  and 
general  clerical  work  ;  one  man  in  charge  of  the  special-bulletin  book, in  which  all  re- 
port* are  copied  from  the  Forms  4  received  by  mail  from  the  several  stations  of  obser- 
vation. This  man  must  be  an  instructed  observer,  and  he  will  also  make  and  record  all 
tbe  renilar  observations  taken  between  the  hours  of  8  a.  m.  and  3  p.  m.  One  man  for 
Rtwm  duty,  such  as  briefing,  indexing,  and  filing  station  reports,  copying  records,  &c. 
Ooe  man  charged  with  the  duty  of  changing  the  large  weather-map  in  hall  of  office, 
filing  and  distribql^ing  printed  weather-maps  in  the  office,  and  enveloping  those  sent 
ont  by  mail. 

I.  i  correct  list  will  be  kept  by  the  observer  of  all  persons  and  institutions  supplied 
with  maps,  bulletins,  Monthly  Weather  Reviews,  and  Weekly  Weather  Chronicles  aH 
mailed  therefrom,  with  the  local  address  of  each.  He  will  also  keep  a  complete  list  of 
ofiices  furnished  with  the  printed  Synopsis  and  Probabilities,  with  the  names  of  the 
several  distributing  centers  from  which  they  are  supplied. 

3.  In  addition  to  the  regular-station  records,  the  following  will  be  kept  in  suitable 
form  for  convenient  reference : 

All  extracts  from  logs  of  vessels  received,  with  name  of  each  vessel  and  party  from 
whom  received. 

Caotionary-signal  record,  as  specially  reported  by  the  observers. 

Location  of  the  signal-office  at  each  station,  with  position  and  elevation  of  the 
^veral  instruments. 

Bench-marks  at  the  various  river-stations,  with  changes  in  same  when  made  at  any 
time. 

All  marine  records  received,  with  name  of  vessel  and  party  from  whom  received. 

AU  casual  reports  and  meteorological  memoranda  received  from  voluntary  con-e- 
»p^)ndents  and  sent  to  the  observer's  room  for  file. 

Time  of  receiving  post-office  bulletins  at  the  vurious  offices. 

Tbe  daily  jonmal  will  be  carefully  and  fully  kept  up. 

4.  All  work  must  be  promptly  done  and  not  be  allowed  to  accumulate  from  day  to 
day ;  all  station-reporta  will  be  carefully  examined  and  compared,  and  when  errors  are 
tound,  the  observer  at  fault  will  be  notified  immediately,  in  order  that  the  proper  cor- 
rivtion  may  be  made  as  soon  as  |)ossible. 

5.  Od  tlie  first  day  of  each  month  the  observer  in  charge  will  examine  the  check- 
b(K)k  of  reports,  and  call  upon  all  delinquents  for  such  as  have  not  been  received  at 
Uur  date,  if  sufficient  time  has  elapsed  for  their  receipt  by  mail. 

6.  Smoking  will  not  be  allowed  in  any  ot  the  office-rooms. 

7.  The  records  in  charge  of  the  observer  will  not  be  taken  out  of  the  room  in  which 
they  are  habitually  kept,  without  the  authoritv  of  the  Chief  Signal-Otticer. 

**.  The  r^nlar-bulletin  book  for  each  month,  when  filled,  will  be  deposited  in  the 
office  library  for  safe-keeping  and  convenience  of  access. 

'X  On  the  first  of  January,  April,  July,  and  October,  respectively,  of  each  year,  the 
file  copies  of  the  printe<l  weather-map  will  bo  counted  out  in  quarterly  volumes  by  the 
oU^n'er,  and  tamed  over  to  the  property-officer  for  binding. 

10.  One  observer  sergeant  and  two  assistants  will  be  charged  with  the  translation 
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and  record  of  the  momiog  telegraphic  reportt).    The  observer  will  translate  thereportsas 
rapidly  as  they  are  received  from  the  t«legraph>room  :  one  assistant  will  enter  tUe  re* 

gorts,  as  translated  on  Form  3,  making  the  required  number  of  manifold  copies,  and  will 
11  up  the  columns  of  barometric  and  thermometric  changes  during  such  intervals  as  occur 
in  the  receipt  of  reports.  The  second  assistant  will  write  three  copies  of  the  trouHlated 
reports  on  manifold  paper  for  distribution  as  follows :  One  for  use  of  the  olficer  makiug 
out  the  Probabilities ;  one  for  use  of  assistant  in  changing  the  large  weather-map  in 
hall  of  building ;  and  one  for  use  in  printing-office,  and  such  additional  copies  as  may 
be  ordered  from  time  to  time.  These  translations  will  be  distributed  promptly  by  the 
messenger  charged  with  their  delivery^  and  each  sheet  must  show  the  time  of  the  tint 
and  last  entries  upon  it.  If  there  should  be  any  delay  in  the  receipt  of  reports  when 
a  sheet  is  partly  tilled,  it  will  not  be  held  for  completion,  but  will  be  torn  out  at  once 
and  sent  to  the  parties  for  whom  it  is  prepared,  in  oixLer  that  their  work  may  not  be 
delayed  by  any  fault  in  this  office. 

11.  Back  reports  will  not  be  entered  in  Form  3,  but  will  be  tianslated  as  received, 
and  manifold  copies  made  and  distributed  in  the  same  manner  as  current  ones.  They 
will  be  copied  into  the  bulletin-book  in  red  ink  under  the  proper  date. 

12.  The  observer  in  charge  of  the  translation  of  reports  willbe  responsible  for  their 

Srompt  and  correct  entry  in  the  bulletin-book,  and  will  see  that  such  entry  is  made 
efore  the  expiration  of  the  i*egnlar  office-hours  each  day. 

13.  The  morning  bulletins  will  be  torn  out  at  10.30  a,  m..  or  upon  notification  from 
the  telegraph- room  that  the  circuits  are  closed,  except  on  Sundays,  when  the  time  may 
be  extended,  in  case  of  necessity,  to  11  a.  m.  At  ten  minutes  before  10  o'clock  each 
day,  one  copy  of  the  bulletin,  as  written  up  to  that  time,  will  be  torn,  out  and  bent 
promptly  by  messenger  to  the  printing-room.  If  the  reports  are  not  all  entered  by  this 
time,  another  copy  will  be  sent  to  Sie  printer  as  soon  as  they  are  received,  and  the 
bulletin  completed.  One  copy  of  tlie  complete  bulletin  will  also  be  posted  in  the  hall  of 
the  office,  and  all  those  for  local  distribution  by  messenger  will  be  sent  to  the  officer  in 
charge  of  stations.  Those  for  foreign  correspondents  will  be  kept  with  the  after- 
noon and  midnight  bulletins,  and  mailed  in  packages  semi-monthly  to  the  proper  ad- 
dress. Those  for  distribution  by  mail  in  this  country  will  be  properly  addressed  and 
mailed  with  the  regular  office-mail  daily. 

14.  The  observer  in  charge  will  make  out  a  list  of  telegraphic  errors  at  each  report, 
and  send  it  to  the  officer  in  charge  of  stations,  with  the  copies  of  the  bulletin  intended 
for  his  use. 

NIG HT-OBSERVER8. — FIIIST  RELIEF. 

15.  The  observer  in  charge  of  this  relief,  with  one  assistant,  will  report  promptly 
each  day  at  4  p.  m.  and  remain  until  12  p.  m.,  or  until  relieved  by  the  sergeant  in 
charge  of  the  second  relief. 

16.  The  assistant  charged  with  the  special  duty  of  writing  the  manifold  copies  for 
use  of  the  Probability  and  printing  rooms  will  report  at  5  p.  m.,  and  remain  until  the 
Synopsis  and  Probabilities  are  ready  for  issue  when  he  will  distribute  the  copies  among 
the  Associated  Press  agents  authorized  to  receive  them.  He  will  return  to  the  office  at 
11.15  p.  m.,  and  remain  until  the  midnight  Probabilities  are  ready  for  issue,  when  he 
will  distribute  copies  of  the  same  as  follows :  One  copy  to  Daily  Chronicle,  one  to  National 
Republican,  one  to  New  York  Associated  Press,  and  one  to  the  American  Press  Asso- 
ciation, and  such  other  places  as  may  be  designated  from  time  to  time. 

17.  The  time  of  receiviu[r  the  midnight  copy  for  distribution  will  be  noted  on  the 
proper  form,  and  also  the  time  of  its  delivery  to  the  press  agent.  The  utmost  dispatch 
must  be  used  by  the  assistant  in  performing  this  part  of  his  duty. 

16.  The  observer  will  be  responsible  for  all  observations  made  during  his  tour  of 
duty,  for  the  discipline  of  all  enlisted  men  and  all  messengers  then  on  duty  in  the 
buildings,  except  those  in  the  telegraph -room,  and,  in  his  capacity  as  watch -sergeant, 
for  the  safety  of  the  buildings  and  the  ijublic  property  therein.  He  will  trauHlatc  the 
afternoon  reports  as  received,  and  his  assistant  will  write  the  bulletins  as  the  n']H>rtsi 
are  traUvslated,  making  the  changes  in  the  barometer  and  thermometer  at  such  times 
during  the  work  as  there  may  be  delay  in  the  receipt  of  reports.  The  bulletin -lKx>k 
will  be  properly  and  pn>mptiy  filled  under  the  supervision  of  the  observer,  an<l  all 
back  reports  entered  in  led  nik  under  their  proper  dates.  River-reports  will  be  cen- 
tered and  the  changes  recorded  m  the  special-bulletin  book  provided  for  this  ])Uij>»'se. 
The  manifold  copy  of  report h  for  the  otbcer  in  charge  of  the  Probabilities  will  Ik*  s^-nt 
to  his  room  as  fast  as  each  sheet  is  translated,  and  if  any  delay  occui's  in  receiving  the 
leports,  all  on  hand  at  the  time  of  such  delay  will  be  sent  down  without  waiting 
for  enough  to  fill  the  sheet. 

19.  The  large  weather-map  for  dibplaying  the  afternoon  reports  will  be  ehanjjr«*d  reg- 
ularly by  7.45  p.  ni.,  and  the  same  care  taken  of  the  symbols  and  tags  as  piewciilM  i\  lor 
those  used  on  the  other  two  maps.  One  copy  of  the' bulletin  will  be  posted  iu  ih»* 
office-hall  as  .m)oii  as  coiupk-ted,  and  one  copy  for  the  officer  iu  charge  of  stations,  and 
one  for  the  printing-room,  piaced  in  their  proper  onvelopes,  and  retained  for  deliverj- 
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the  next  morniDg  with  the  oiidDight  ballctins.  All  other  copies  will  be  left  ou  the 
defik  of  the  observer  in  charge  of  the  station  for  proper  distribution  next  day. 

20.  AH  uiue  o'clock  reports  received  by  telegraph  will  be  entered  in  the  bulletin - 
book  provided  for  that  purpose,  and  a  copy  of  them  sent  to  the  Probability-room. 

21.  All  time  not  required  for  the  performance  of  regular  station -duties  will  be  occu- 
pied in  addressing  envelopes  from  liits  furnished  by  the  sergeant  in  charge  of  station^ 
and  especial  care  must  be  taken  to  write  the  addresses  plainly  and  distinctly. 

m.  All  reports  received  before  midnight  will  be  translated,  distributed,  and  recorded 
promptly. 

23.  The  observer  in  charge  will  ktjcp  a  record  of  the  time  at  which  each  man  reports 
for  duty,  and  will  turn  over  this  record  on  Saturday  of  each  week  to  the  sergeant  in 
charge  of  station. 

24.  Smoking  will  not  be  allowed  in  the  othce  during  the  hours  of  duty. 

XIGHT-OB8ERVERS.—  SECOND  RELIEF. 

25.  The  observer  and  assistant  on  this  relief  will  be  on  duty  from  midnight  until  8 
a.  m.,  or  until  relieved  by  the  arrival  of  (he  watch-sergeant  in  charge  of  the  day  tour 
of  duty,  or  by  proper  authority.  The  observer  will  take  charge  of  the  translation  of 
reportH  promptly  on  time,  and  will  be  held  resjionsible  for  their  prompt  delivery  in  the 
Probability -room  in  the  manner  already  prescribed  for  the  afternoon  report.  He  will 
trannlate  the  reports  as  received  from  the  telegraph -room,  while  one  assistant  enters 
tbrm  on  the  bulletin,  and  the  other  makes  the  manifold  copies  for  the  Probability- 
room. 

2H.  After  the  rejKjrts  are  all  received  and  translated  they  will  be  entered  in  the  bul- 
letin-book, all  back  dates  being  entered  in  red  ink  in  their  proper  places. 

^.  One  copy  of  the  bulletin  will  be  posted  on  the  bulletin-board  in  the  ofBce-hall, 
and  one  for  the  officer  in  charge  of  station  and  one  for  the  printing-room  will  be  put 
in  the  sume  envelopes  with  the  copies  of  the  afternoon  bulletins  remaining,  and 
placed,  with  the  other  copies  made,  upon  the  desk  of  the  sergeant  in  charge  of  station, 
or  in  soch  other  place  as  he  may  designate. 

3fe.  The  large  weather-map  of  the  midnight  reports  in  the  office-hall  will  be  prompt- 
y  and  profierly  changed,  and  the  same  care  taken  with  symbols  and  tags  as  X)re- 
h>cribed  for  the  other  two  maps. 

2a.  During  the  receipt  of  the  midnight  reports,  the  manifold  copy  for  the  Probability- 
room  will  not  be  dela>  ed  at  any  time  over  one  minute. 

3ti.  In  addition  to  the  work  of  translating  and  recording  reports,  the  observer  will 
see  that  the  envelopes  used  in  distributing  the  post-office  copies  of  the  printed  Synop- 
ses and  Prubabilities  are  plainly  addressed,  and  that  the  iuclosur^s  are  folded  aud  sent  to 
the  post-4»ffice  in  time  for  the  earliest  morning  mail  that  leaves  the  city.  He  will 
alfeo  awwt  the  printer  in  rending  the  proof  of  the  Synopses  and  Probabilities  whenever 
Dotttied  that  it  is  ready.  The  assistant  who  carries  them  u»  the  post-office  may  then 
berxcused  from  duty  lor  the  remainder  of  the  uight,  except  on  Saturday  nights,  when 
the  post-effice  bulletins  not  being  printed  he  will  remain  during  the  full  hours  of  duty. 
Th«»  observer  in  charge  of  its  relief  will  be  held  respouj^ibie  as  watch-sergeant  for  the 
safe-keeping  of  the  buildings  and  property  connected  with  the  otTice,and  for  the  disci- 
pline of  the  enli8te<l  men  on  duty  with  him  or  in  the  buildings  at  the  hours  when  he 
i«  in  charge.  He  will  be  governed,  in  case  of  fire,  and  in  reference  to  the  supervision 
of  the  watchman,  by  the  general  instructions  that  follow. 

31.  Smoking  will  not  be  allowed  in  the  office-room  during  the  hours  of  duty. 

Qim ERAL  INSTR  U OTIONS. 

32.  Each  observer  in  charge  of  a  relief  will  a.ssure  himself  by  i)er8onal  inspection, 
»bin  going  on  duty,  that  the  fire-extinguiNher»,  fire-buckets,  and  axes  are  in  their 
pr^jw  places,  and  ready  for  immediate  use.  He  will  see  that  all  the  men  cm  duty  lUiring 
bisionr  are  carefully  instructed  how  to  act  in  case  of  fire,  and  will,  in  the  event  of  such  an 
wcarreiite,  immediately  send  a  messenger  to  notify  the  nearest  officer  connected  with 
lue  oflice  of  the  fact.  If  the  fire,  w  hen  discovered,  is  of  such  extent  that  it  cannot  be  ex- 
ti!tj;ni^hed  by  the  means  available  in  the  ofhce,  the  alarm  will  be  turned  on  from  the 
h<ix  (Xo.  GH)  attached  to  the  building,  and  every  possible  precaution  taken  to  subdue 
ihn  tiaoies  before  the  arrival  of  the  engines.  If  the  fire  should  get  so  far  under  head- 
va\  ihat  the  destruction  of  the  building  is  to  be  feared,  prompt  measures  will  be  taken 
to  remove  to  some  place  of  security  as  much  public  property  as  possible,  but  especially 
th4* oflic4*-reooTds  and  meteorological  data.  To  euable  this  to  be  done  Intelligently, 
AUii  without  ]o«8  of  time,  the  observers  in  charge  of  both  night-reliefs  will  inibrm  thein- 
^4-ivesaM  to  the  location  of  these  records  aud  documents  in  order  that  access  may  be 
hiuiut  them  in  case  of  necessity  with  the  least  po.ssible  delay.  A  duplicate  key  to  the 
('•r'-.i}arm  box  will  be  intrusted  to  the  night-watchman  who  goes  on  duty  at  G  p.  m. 
daily,  ami  will  be  transferred  by  him  to  his  successor  at  midnight.    The  key  to  the 
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watch-clock  will  be  given  to  the  watchman  once  every  hoar,  to  enable  him  to  make  his 
reg:ular  round  of  duty,  and  will  be  reclaimed  from  him  after  each  round.  If  the  watch- 
man fails  to  apply  for  the  watch-key  fifteen  minutes  before  any  hour  dnringhiBtourof 
duty,  the  ohserver  will  ascertain  at  once  the  cause  of  delay,  and  take  proper  measuies 
to  prevent  its  repetition. 

33.  The  duplicate  key  to  the  fire-alarm  box  and  the  key  to  the  watch-clock  will  be 
left  each  morning  on  the  desk  of  the  officer  in  charge  of  stations. 

34.  In  changing  the  large  weather-maps,  two  sets  of  tags  will  be  provided,  to  be  used 
alternately.  When  one  set  is  taken  off,  the  pencil-marks  upon  the  several  tags  will  be 
removed  with  a  moistened  sponge,  the  tags  dried  and  kept  for  use  the  next  day.  Care 
must  be  taken  to  write  the  reports  accurately  npon  the  tags,  to  put  the  proper  weather- 
symbols  at  the  various  stations,  and  to  change  the  date  of  report  by  means  of  the  cal- 
endar over  each  map. 

35.  A  record  of  telegraphic  en*ors  noted  in  translating  will  be  kept  by  each  obserrer 
in  charge,  and  inclosed  with  the  bulletin  for  the  officer  in  charge  of  stations,  to  whom 
report  will  also  be  made  of  all  errors  or  omissions  on  the  part  of  any  of  the  men  on 
duty  with  him. 

II.— Telegraph-room. 

1.  The  telegraph-room  will  be  under  the  immediate  supervision  of  the  electrician  of 
the  signal-office,  who  will  be  held  responsible  for  the  discipline  of  the  operators  and 
clerks  therein ;  for  the  proper  discharge  of  their  dnties,  and  for  the  proper  record  and 
care  of  all  papers  and  reports  sent  to  him  for  action. 

2.  Office-hours  are  from  7.45  a.  m.  to  1.30  a.  m.,  or  until  the  midnight  report  is  dis- 
posed of,  and  the  caution — "  good-night " — sent. 

3.  The  electrician  will  so  arrange  his  working  force  that  at  least  one  operator  will  be 
present  for  duty  at  all  times  during  office-hours,  as  given  in  the  preceding  paragruiib. 

4.  He  will  divide  the  working  hours  into  reliefs  of  as  nearly  equal  length  as  possible, 
and  have  the  operators  alternate  weekly  in  the  day  and  night  reliefs  and  the  receipt  of 
signals  or  weather-re^rts. 

5.  He  will  receive  from  the  property  and  disbnrsing  officer  all  telegraph-bills  sent  to 
this  office  for  settlement,  and  after  carefully  and  promptly  auditing  the  same  will  re- 
turn them  with  suitable  remarks  to  that  officer. 

6.  The  general  duties  of  tbe  operators  will  be  substantially  as  follows: 

a.  Receive  and  transmit  all  weather-reports  and  messages,  including  the  Bynopses 
and  Probabilities  sent  to  or  from  the  office. 

6.  Enter  all  report*  received  on  tbe  regular  check-sheeta,  and  all  telegrams  sent  aad 
received  in  the  books  of  "  telegrams  sent "  and  **  telegrams  received,"  resiiectively. 

c.  Keep  wire  record  durirg  receipt  of  reports,  and  also  record  of  special  weather- 
service. 

d.  Enter  all  check-sheets,  special  weather-records,  and  cautionary-signal  orders  in 
the  books  provided  for  these  respective  records. 

e.  File  wire  reports. 

/.  Prepare  list  of  stations  from  which  reports  are  missing  at  close  of  circnit. 

7.  The  general  duties  of  the  clerks  will  bo  as  follows : 

a.  Examine  the  mail  copies  of  Form  5,  and  compare  them  with  the  telegraph  copies, 
noting  all  errors,  and  reporting  the  same  to  tbe  f  lectrician. 

b.  Keep  a  record  of  the  receipt  of  all  mail  copies  of  Forms  2,  5, 19,  and  ^*  B,"  and  call 
on  the  proper  observers  for  any  missing  copies,  using  the  regular  letter  form  for  this 
purpose,  and  submitting  it  for  signature  and  entry  to  the  officer  in  charge  of  stations. 

c.  Examine  and  file  Forms  *^  B ''  and  19,  noting  all  errors,  and  reporting  tbeni  to  tbe 
electrician  for  the  proper  action. 

d.  Examine  and  compare  statements  of  circuit-work  performed  by  the  several  tele- 
graph companies  for  the  office,  and  report  all  discrepancies  or  errors  to  the  electriciiic. 

e.  Keep  record  in  proper  books  of  all  irregularities  discovered. 

/.  File  all  reports  in  their  proper  places  in  such  a  manner  that  any  one  of  them  can 
be  easily  and  quickly  found. 

8.  Cautionai-y-signal  orders,  Synopses  and  Probabilities,  and  telegrapbic  orders  to  ob- 
servers in  reference  to  station  duties  will  be  signed  by  the  officer  in  charge  of  statioDvS. 
Other  telegrams  will  be  sent  in  the  regular  business  manner. 

9.  The  manifold  copy  of  reports  received  will  bo  sent  promptly  to  the  translating- 
room,  and  if  there  should  be  any  delay  in  necessary  reports  after  a  sheet  has  been  com- 
menced, the  operator  will  not  wait  to  get  the  sheet  full,  but  will  send  to  the  translator 
all  on  hand  when  tbe  delay  occurs. 

10.  Copies  in  munifokl  of  all  reports  received  between  the  regular  report iug-honi^ 
will  be  sent  to  the  translating  and  probability  rooms,  and  to  the  officer  charged  with 
the  preparation  of  the  Weekly  Weather  Chronicle,  &c. 

11.  When  the  regular  circuit  between  New  York  and  Chicago  is  broken,  or  comuuini- 
cation  so  interrupted  as  to  delay  the  ti-ansini8.siou  of  reports  between  thi>se  points.  th«^ 
observer  at  Chicago  will  be  directed  to  send  them^via  Cincinnati  if  the  delay  ocean)  at 
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eitlier  the  morning  or  afternoon  report.  If  at  the  midnight  report,  the  observer  in 
Cinciunati  will  be  directed  to  forward  them  to  this  office  with  his  regular  reports. 

1*2.  Id  the  event  of  serious  delay  in  the  receipt  of  reports  from  New  York  over  the 
rejrular  circait,  the  observer  there  will  be  directed  to  forward  them  by  any  other  avail- 
able route. 

13.  Operators  in  the  regnlar  New  York  circuit  will  be  instructed  at  any  time  to  di- 
vide the  circuit  whenever  such  a  course  would  facilitate  the  transmission  of  the  reports, 
and  at  such  points  as  may  be  thought  advisable  by  the  electrician  in  this  office. 

14.  The  electrician  will  notify  the  proper  officials  of  the  several  telegraph  companies 
of  all  delinquencies  on  the  part  of  their  employes  in  connection  with  the  transmission 
of  signal  business,  keeping  full  copies  of  all  letters  sent  in  the  book  provided  for  that 
pnrpose. 

15.  All  errors  noted  in  observers'  report-s  will  be  brought  promptly  to  the  attention 
of  the  officer  in  charge  of  stations  for  proper  action. 

16.  Smoking  will  not  be  allowed  in  the  telegraph-room. 

17.  Visitors  will  not  be  allowed  in  the  room  without  permission  from  one  of  the  com- 
mittioned  officers  on  duty  in  the  office,  or  from  the  electrician. 

18.  Enlisted  men  and  clerks  on  duty  in  this  office  will  not  be  permitted  to  enter  the 
telegraph-room,  except  in  the  discharge  of  their  duties,  without  proper  authority,  and 
will  in  all  cases  transact  their  business  promptly  and  quietly,  and  leave  the  room  with- 
oQt  disturbing  the  operators  more  than  is  absolutely  necessary. 

III.— LlTHOaRAPHlC-ROOMS. 

Offioe-kaurs  from  8.30  a,  m.  to  3  p.  m. 

I.  The  rooms  will  be  under  the  immediate  supervision  of  a  sergeant,  who  will  be 
held  responsible  for  the  discipline  of  the  enlisted  men  employed  therein,  for  the  prompt 
and  regular  performance  of  their  duties,  for  the  police  of  the  rooms,  and  for  the 
proper  care  of  the  public  property  required  in  tbe  discharge  of  his  duties. 

1  Tbe  ser^^eant  in  charge  will  keep  a  roster  of  all  men  on  duty  in  the  lithographic- 
room,  and  will  note,  daily,  the  time  of  arrival  of  each  man,  reporting  the  same  weekly 
to  the  officer  in  charge  of  stations,  with  such  remarks  as  may  be  uecessay  to  account 
for  neglect  of  duty  or  absence  during  office-hours.  In  case  of  sickness,  the  certificate 
of  one  of  the  surgeons  on  duty  at  the  United  States  dispensary  in  this  city  must  be  pro- 
cored  and  filed  with  this  weekly  report. 

3.  All  transfers  will  be  made  by  the  sergeantan  charge,  or  under  his  personal  direc- 
tion, and  the  original  from  which  the  transfers  are  made  will  be  carefully  preserved 
Md  filed  away  for  convenient  reference.  He  will  also  attend  in  person  to  drawing 
trauRfers,  pulling  proofs  and  dampening  paper,  and  will  make  a  check  daily,  showing 
the  number  of  maps  printed  of  each  issue,  with  time  of  receipt  of  copy  and  of  delivery 
to  printers.    This  check  will  be  delivered  to  the  officer  in  charge  each  afternoon. 

4.  The  large  press  will  be  nsed  exclusively  for  printing  the  isobars  and  isotherms, 
and  worked  by  two  men,  who  will  not  be  called  upou  to  perform  any  other  duty.  The 
maps  as  struck  off  will  be  turned  over  to  the  printing-room  on  application. 

5.  One  press  will  be  set  apart  for  making  transfers  and  doing  such  small  jobs  as  may 
be  required  from  time  to  time.  One  will  be  used  for  the  file  copies  of  maps  printed  in 
tn^o  colors,  and  the  other  for  printing  the  green  maps  for  regular  issue,  of  which  each 
man  will  be  required  to  print  an  average  of  three  hundred  copies  daily. 

6.  The  first  duty  of  the  men  on  reporting  in  the  morning  will  be  to  scrape  the  rollers, 
clean  tbe  ink-slabs,  and  remove  the  resin  from  the  transfers  preparatory  to  printing  the 
plain  maps. 

T.  After  the  required  daily  number  of  maps  has  been  printed,  the  men  will  again 
clean  the  ink-slabs,  varnish  the  rollers,  clean  the  presses,  knives,  and  other  implements 
owl  about  the  presses,  besides  rubbing  out  and  strengthening  transfers,  leaving  every- 
thing eonnectea  with  their  work  in  a  clean  and  orderly  condition.  In  addition  to  this, 
each  man  mnst,  in  turn,  sand,  polish,  and  deliver  to  the  transferrer  all  stones  that  are 
iojnred  under  his  hands. 

When  it  becomes  necessary  to  use  one  of  the  regular  printing-presses  for  making 
transfers,  the  man  in  charge  of  the  press  will,  during  the  time  of  its  use  for  this  pur- 
pose, occupy  himself  in  sanding  and  polishing  as  many  of  the  stones  as  practicable. 

9.  Tbe  transfers  of  all  isobars  and  isotherms  for  the  current  issues  of  maps  must  be 
made  with  the  least  practicable  delay,  all  other  work  giving  way  to  this.  The  copies 
u  stnick  off  wiU  be  delivered  promptly  to  the  printing  department  for  completion. 

9.  Mi  errors  noted  in  the  originals  furnished  for  copy  will  be  promptly  referred  to 
tbe  officer  in  charge  of  stations. 

lU.  Care  will  be  taken  to  make  the  lines  and  lettering  on  the  maps  of  uniform  size, 
from  dav  to  day,  and  to  avoid  blotting  or  otherwise  soiling  the  paper. 

II.  All  requisitions  for  paper,  ink,  and  other  material  must  be  made  in  time  to  pre- 
▼eut  the  supply  on  baud  irom  becoming  exhausted,  and  will  be  made  through  the  of- 
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ficer  in  charge  of  statioDB,  '^'hen  he  is  present*    In  his  absence,  such  reqaisition  xnil 
be  made  directly  to  tho  property  and  disbursing  ofhcer. 

12.  On  Saturday  of  each  week  all  mai>s  on  hand  not  required  for  use  in  this  office 
will  be  turned  over  to  the  property-officer,  with  a  check  stating  the  number  of  same 
and  dute  of  delivery. 

13.  The  proof  of  each  transfer  must  be  carefully  compared  with  the  origiual  before 
any  copies  are  printed  for  issue,  and  all  errors  found  therein  promptly  corrected. 

14.  All  orders  for  work  in  the  lithographic-rooms  will  be  given  through  the  officer  in 
charge. 

15.  Rooms  and  presses  must  be  kept  clean  and  in  orderly  condition,  and  all  work 
promptly  done. 

16.  No  smoking  will  be  allowed  in  the  rooms  during  office-hours. 

17.  Enlisted  men  on  duty  in  other  parts  of  the  office  will  not  be  permitted  to  enter 
the  lithographic-rooms  without  proper  authority. 

rv.— Pkinting-room. 

DAY-WORK. 

Office-hours  8..30  a.  m.  io  3  p.  m, 

1.  The  sergeant  in  charge  will  be  held  immediately  responsible  for  the  discipline  of 
the  men  employed  in  the  printing-room,  for  the  prompt  and  accurate  performance  of 
their  duties,  for  the  police  of  the  room,  and  the  care  of  all  i>ublic  property  therein.  He 
will  distribute  the  work  among  the  men  in  such  manner  as  will  best  secure  its  per- 
formance, and  will  see  that  all  proofs  are  carefully  compared  with  the  originals  and 
errors  corrected  before  any  copies  are  struck  off  for  issue. 

2.  As  a  general  rule  the  different  men  will  be  kept  at  that  part  of  the  work  with 
which  they  are  most  familiar ;  but  care  must  be  taken  that  all  are  sufficiently  in- 
structed in  the  several  duties  of  the  room  to  be  able  to  take  hold  of  any  one  of  them  in 
the  absence  of  the  man  specially  charged  with  such  duty. 

3.  Regular  copy  will  be  delivered  to  the  sergeant  in  charge  at  about  the  foUowiDg- 
named  Lours  daily : 

Bulletins  lor  afternoon  and  midnight  maps  of  day  previous  by  8.45  a.  m. 
First  reports  for  a.  m.  map  at  9.15  a.  m. 
Changes  for  a.  m.  map,  9.45  a.  m. 
Synopsis  for  a.  m.  map,  10.15  a.  m. 
Pi'obabilities  for  a.  m.  map,  10.30  a.  nf. 
Weather  Chronicle,  11  a.  m. 

The  copy  of  the  "  Facts  and  Verifications''  will  be  received  at  irregular  hours,  being 
delivere<l  as  ranidly  as  prepared  by  the  proper  officer. 

4.  A  list  will  be  kept  by  the  sergeant  in  charge  of  the  number  of  copies  of  the 
Weather  Chronicles  and  of  each  issue  of  the  map  required  daily,  and  of  the  number  of 
copies  required  of  all  other  publications.  This  list  will  be  printed  and  |M)St'ed  in  the 
room,  near  the  desk  of  the  sergeant  in  charge. 

5.  All  proofs  of  Weather  Chronicle,  Facts  and  Weather  Review  will  be  marked  in 
pencil  with  the  name  of  the  sergeant  in  charge,  and  sent  over  promptly  to  the  otlicer 
in  charj^e  of  room  for  proper  disposition;  when  returned  the  proof  will  be  cb«^ked 
with  the  name  of  the  officer  responsible  for  its  preparation.  All  other  proof  will  be 
sent  to  the  same  officer,  but  need  not  be  checked. 

6.  The  morning  map  will  be  sent  to  press  in  time  to  have  enough  copies  struck  off 
by  11.30  to  supply  the  l:aUimore  station,  and  these  maps  will  be  sent  without  delay  to 
the  Baltimore  and  Ohio  Railroad  depot  in  time  to  leave  the  city  on  the  noon  train. 

The  other  copies  for  the  regular  issue  will  be  printed  as  rapidly  as  practicable,  and 
those  for  the  office  use  and  local  distribution  issued  as  soon  as  a  sufficient  number  U^ 
been  printed.  Those  for  mail  distribution  will  be  folded  in  the  piiutiug-room  by  a 
man  charged  with  that  special  duty,  and  pi-operly  prepared  for  tho  mail. 

7.  The  regular  and  prompt  issue  of  the  tri-daily  weather-maps  is  the  principal  work 
of  tho  i)riuting-room,  and  no  other  work  will  bo  permitted  to  inteifere  with  or  de- 
lay it. 

8.  A  record  will  bo  kept  by  the  sergeant  in  charge  of  the  time  at  which  each  man 
repoits  for  duty  daily,  and  of  the  causes  of  delay  or  failure  to  report.  This  record  will 
be  handed  to  the  officer  in  charge  on  Saturday  afternoon  of  each  week,  lu  casis  of 
sickness  the  certiticates  of  tho  fact  from  one  of  the  attending  physicians  at  fhtr  I'uKed 
States  dispensary  iu  this  city  must  be  procured  and  filed  with  this  weekly  reporu 

9.  All  requisitions  for  paper,  type,  ink,  and  other  necessary  materials  will  be  made 
through  the  officer  in  charge  of  room,  when  pi*esent,  and,  lu  his  absence,  to  the  prop- 
erty-officer in  person.  These  requisitions  must  be  made  in  time  to  prevent  tb«?  Mipply 
of  any  article  from  becoming  exhausted,  and  delay  of  work  in  consequence. 

10.  Three  skeleton  copies  of  each  map  will  be  struck  off  for  use  of  the  lithographer 
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who  prepares  the  small  maps  for  publication^  with  the  monthly  issue  of  facts.  These 
maps  will  be  filed  by  the  sergeant  in  charge  until  called  for  by  the  office  librarian,  to 
wliom  they  will  be  transferred  on  application. 

11.  A  detailed  reconl  will  be  kept  by  the  sergeant  in  charge,  in  a  book  provided  for 
thatparpose,  of  all  work  done  in  the  room. 

12.  SmokiDg  will  not  be  allowed  in  the  printing-room  during  office-hours. 

13.  Oq  Sunday  and  official  holidays  the  only  work  required,  except  in  special  coses, 
will  be  the  issue  of  the  authorized  number  of  maps,  as  indicated  from  time  to  time. 

NIGHT-WORK. 

14.  Office-hours  will  be  from  11  p.  m.  until  the  post-office  copies  of  the  "  Synopsis 
and  Probabilities''  are  printed,  properly  enveloped  and  addressed,  and  ttent  to  the  post- 
office. 

15.  The  "  Synopsis  and  Probabilities"  will  be  printed  on  flat  letter-paper,  and 
ifisoed  every  morning,  except  on  Sundays,  in  time  to  be  sent  off  by  the  earliest  morn- 
ing mail  leaving  the  city,  as  ascertained  from  tbe  city  postmaster. 

16.  The  assistant  to  the  night-observer  will  assist  in  putting  up  the  copies  for  mail, 
and  will  carry  them  to  the  poet-office  in  accordance  with  instructions  already  given. 

17.  Two  copies  of  the  "Synopsis  and  Probabilities"  will  be  printed  and  mailed  to 
each  post-office  on  the  list  furnished  for  the  information  of  the  printer.  In  addition 
to  the  copies  for  mailing,  ten  copies  will  be  printed  for  file,  and  kept  by  the  sergeant 
in  charge  autil  called  for  by  proper  authority,  and  two  ctipies  for  the  officer  in  charge, 
and  left  on  his  desk  by  9  o'clock  each  morning. 

Ifi.  The  night-printer  will  clean  up  and  distribute  the  type  used  by  him,  clean  the 
press,  and  cut  the  paper  required  for  his  work. 

19.  If  the  man  charged  with  this  duty  should  be  taken  sick  during  the  day,  or  be 
anable  from  any  other  cause  to  perform  it,  he  will  promptly  notify  the  sergeant  in 
charge  of  tbe  fact,  in  order  that  proper  arrangements  may  be  made  to  have  the  work 
dooe  by  some  other  man.  If  the  sergeant  in  charge  should  have  left  the  office  before 
the  receipt  of  this  information,  it  will  be  communicated  to  the  watch-sergeiint  on  duty 
at  the  time,  who  will  notify  the  first  man  on  the  list  of  printers  furnished  him  by  the 
dergeaot  for  this  purpose. 


KULES  FOR  THE  PREPARATION  OF    SYNOPSES  AND  PROBABILITIES. 

1.— Fob  the  guidance  of  all  officers,  assistants,  and  others  charged  with  the 
preparation  of  synopses  and  probabilities. 

1.  The  first  or  opening  sentence  of  the  Synopsis  must  always  employ  a  verb,  and  the 
vt-rb  mast  be  in  the  present  or  pant  tensey  e.  g. : 

8YN0PSIS. — The  barometer  has  fallen  (or  ia  falling)  in  the  Northwest,  &c. 

The  tiist  or  opening  sentence  of  the  Probabilities  muHi  alwaya  employ  a  verby  and  this 
Verb  mast  be  in  one  of  the  future  tensiSy  or  must  distinctly  refer  to  the  future^  e.  g.  : 

Probabilities. — In  the  Northwest  the  barometer  will  rt«e,  or  will  probably  riscy  or 
niU  hare  risen  by  Monday,  i&c. 

2.  AttempK  to  devise  new  expressions  in  the  weather-bulletin  will  not  be  made,  and 
other  terms  than  those  heretofore  employed  to  express  meteoric  couditions  will  not  be 
nxd  ontil  after  snbnnssiou  to  the  Chief  Signal-Ollicer.  The  follow lug  expressions  are 
a(»pn)Vi*d  for  tbe  oeeafeion  to  which  they  are  appropriate,  viz :  Partly  {not  partially) 
f'tmdy  weather  ;  cxtHdUions  indicate  (instead  of  are  favorable  for)  severe  local  stonuH  :  areas 
ofnin  or  rain-areas  or  rain-belts  ;  low  baronuter  or  storm-center  or  storm-area  ;  telegraphic 

.'/»/•/«,  or  regMlar{oT  usual)  morning  {afttfrnoon  or  midnight)  telegraphic  reiwris  from 

''Ore  not  yet  been  received,  (or  are  missing.)    ''  Cautionary  signals  are  ordered  for,  or  continue 

1/" instead  of** Warning  signals"  or  *^ Signals  continue  at ."    The  ex- 

prth»iiiu  "dangerous  wmds  are  not  anticipated,''  will  not  be  used.  In  expressing  the 
•  haogeji  in  tbe  direction  of  wind,  the  words  '*  veering"  and  ^' dacil^in^ '' will  boused 
vbeiit'ver  possible.  The  Synopses  and  Probabilities  will  be  condensed  as  much  as  pos- 
Hhie;  and  in  order  to  provide  against  misconstruction  of  sentences  through  telegraphic 
*^iir»,  &c.,  in  tbe  Synopses,  the  sentences  will  be  made  to  end  with  the  name  of  a 
tii^trict  or  districts,' when  possible;  but  in  the  Probabilities,  the  sentences  will  be  com- 
menced with  the  words  **  lor,"  **in,"  or  **from,"  followed  by  the  name  of  district,  e,  g,: 

Synopsis  for  past  twenty-four  hours* 

Tbe  barometer  has  risen  over  New  England  and  the  Middle  States.  It  has  fallen 
«uiewhat  over  the  Gulf  States  and  the  Northwest.  Partly  cloudy  weather  and  rain- 
areas  have  prevailed  over  South  and  Middle  Atlantic  States,  with  light  to  fresh  easterly 
to  MTOtherly  winds,  which  continue  over  former.    Clear  weather  and  light  winds  now 
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prevail  over  New  England,  northern  portion  of  Middle  States,  and  from  central  Golf 
to  Lakes  Erie  and  Michigan  and  Eastern  Iowa.  Telegraphic  reports  are  missing  from 
stations  in  Texas,  Upper  Michigan,  Minnesota,  and  west  of  Omaha. 

Frohahiliiies  for  coming  twenty-four  hours. 

In  New  England  and  the  northern  portion  of  the  Middle  States  clear  weather  and 
light  to  fresh  winds  will  prevail.  From  New  Jersey  and  Eastern  Pennsylvania  to 
Florida  partly  cloady  weather,  rain-areas,  and  light  to  fresh  northerly  to  easterly 
winds.  From  Tennessee  to  Lakes  Erie  and  Michigan  clear  and  partly  cloiidy  weather. 
For  the  Northwest  pressures  diminish  somewhat,  with  easterly  to  southerly  winds. 

3.  Special  attention  will  be  given  in  preparing  Probabilities  to  those  divisions  of  tiie 
country  in  which  post-office  bulletins  are  distributed,  giving  as  minutely  as  possible 
the  meteoric  changes  to  be  expected  within  the  specified  time. 

4.  Predictions  for  more  than  twenty -four  hours  in  the  future  are  only  to  be  made  in 
cases  of  special  importance. 

5.  In  the  morning  (10  a.  m.)  Probabilities,  special  attention  should  be  given  to  the 
ensuing  twelve  hours,  and  not  to  the  weather  of  the  following  dajr. 

6.  In  the  afternoon  Probabilities  special  attention  should  be  given  to  the  Soatbern 
States,  and  other  districts  where  the  midnight  press  report  is  not  published. 

7.  The  individual  States,  Ten*itories,  and  lakes,  &c.,  may  be  mentioned  by  name  in 
the  Synopses  and  Probabilities  when  the  weather  reports  justify  such  minut^DesH^ 
otherwise  the  more  general  geographical  divisions  of  the  country  are  to  be  mentioned; 
and  in  doing  this  the  following  terms  only  are  allowed,  with  the  significance  given 
{hem  on  the  map  of  geographical  divisions,  t.  e. ; 

Divmons. 

1.  Pacific  States.  5.  Southern  States. 

2.  Extreme  Northwest.  6.  Lake  region. 

3.  Northwest.  7.  Middle  States. 

4.  Southwest.  8.  New  England  States. 

9.  St.  Lawrence  Valley. 

SuMkneions, 

1.  Missouri  Valley.  6.  Eastern  6ul£ 

2.  Upper  Mississippi  Valley.  7.  Upper  Lakes. 

3.  Lower  Mississippi  Valley.  8.  Lower  Lakes. 

4.  Ohio  Valley.  9.  South  Atlantic. 

5.  Western  Gulf.  10.  Middle  Atlantic. 

8.  For  each  section  mentioned  in  the  Probabilities  there  will  be  giTen,  if  possible, 
the  expected  condition  of  the  pressure,  temperature,  wind  and  weather. 

9.  When  the  readings  of  barometers  are  known  to  be  constantly  too  high  or  too  low. 
(from  erroneous  elevations,  &c.,)  the  assistants  making  the  Probabilities  will  iscree 
upon  the  difierences  to  be  applied  to  them,  so  that  the  curves  may  appear  to  have  bceu 
drawn  by  the  same  pei'son. 

10.  In  making  up  the  Synopses  special  attention  will  be  given  to  the  divMoM  of 
territory,  and  care  taken  to  give  the  direction  in  which  the  disturbances  named  an* 
moving. 

11.  They  will  prepare,  daily,  a  statement  of  those  portions  of  the  Probabilitiets 
worked  u^p  the  previous  day,  verified,  those  partly  verified,  those  non-veriiied,  ami 
those  considered  doubtful.  In  case  they  have  been  fully  verified,  it  will  only  b**  necesr 
sary  to  state  "  Fully  verified." 

12.  They  will  also  enter  on  the  schedule  of  '^Cautionary  Signals"  the  letter  V,  for 
signals  verified  at  the  station ;  j,  for  signals  justified  by  reports  fi-om  neighborin;;  sU- 
tions ;  i,  for  signals  not  justified. 

U.— For  the  guidance  op  the  officer,  assistant,  or  other  person  ciiabc.fj* 

WITH  THE  PREPARATION  OF  THE  SYNOPSES  AND  PROBABILITIES  FOR  PUBUCATION. 

1.  He  will  be  at  the  office  by  9.30  a.  m.  and  6.30  and  1U20  p.  m.  of  each  day.  On  tbt- 
maps  used  for  preparing  the  press-reports  for  public  issue,  the  observations  rt^ceivtHl 
before  the  completion  ot  the  Probabilities  will  be  entered  with  a  black  pencil;  tbt):«or^ 
ceived  afterward  with  a  blue  one.  Ho  will  examine  the  reports  carefully,  with  a  view 
to  discover  telegraphic  errors,  make  a  note  of  all,  and  call  upon  the  telegrapher  f«)r 
corrections,  when  these  are  necessary,  and  they  can  be  received.    The  telegrapher  ou 
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daty  will  be  iostmoted  by  tbe  officer  in  charge  of  stations  to  call  for  sach  corrections 
proiuptly,  wheneyer  they  can  be  made  in  time  to  be  of  immediate  use  in  the  prepara- 
tion of  the  Probabilities. 

2.  In  order  that  he  may  be  responsible  for  the  isobars  and  isotherms  on  the  maps 
issoed  from  this  office,  he  is  strictly  required  to  draw  upon  the  maps  used  in  preparing 
tbe  Synopses  and  Probabilities  his  own  isobars  and  isotherms  in  full  lines  of  different 
colors,  (bme  and  red,)  except  when  there  is  any  doubt,  when  they  will  be  broken 

lines,  Urns : ,  and  in  doing  so,  to  space  the  distance  between  the  stations  as 

accarately  as  possible.  This  duty  must  not  be  delegated.  He  will  not  carry  the  iso- 
bars and  isotherms  westward  of  the  one-hundredth  meridian. 

3.  The  river-reporta  will  be  entered  on  the  special  form  for  that  purpose,  and  the 
changes  will  be  briefly  noticed  in  the  Synopses  and  Probabilities.  Wheuever  the 
changes  are  greater  than  five  (5)  inches,  he  must  state— "The  rivers  have  risen  (or 
fallen)  at''— [here  give  the  names  of  the  stations,]  or  decidedly  risen  (or  fallen)  at 

;  or  give  the  number  of  feet  when  the  change  is  remarkable.    It  is  in  the  view 

of  the  Chief  Signal-Officer,  that  the  Probabilities  issued  from  this  office  shall  eventu- 
ally comprise  st-at-ements  as  to  the  probable  condition  of  rivers,  based  upon  the  facts 
which  will  be  given  in  the  Synopsis. 

4.  He  will  add  daily  to  the  file  copy  of  the  1  a.  m.  Probabilities  only,  "  Special  far 
WoikingUmf  D.  C, ,"  and  on  Sundays  also  to  the  copies  sent  to  the  Wash- 
ington, D.  C.,  newspapers. 

5.  He  will  read  and  verify  or  correct  the  manifold  copy  of  the  Synopses  and  Proba- 
bilities, and  attach  his  initials  to  the  same,  after  such  verification  and  correction. 

6.  The  full  Synopsis  and  Probabilities  for  the  7.35  (11)  a.  m.  report  will  be  sent  to 
the  officer  in  charge  of  the  printers  as  soon  as  completed,  and  not  later  than  10.30  a.  m. 
A  single  copy  of  the  Synopsis  alone  will  be  sent  to  the  same  officer  by  10.10  a.  m. 

7.  He  will  call  upon  the  officer  in  charge  of  stations  for  intermediate  observations  to 
be  taken  by  the  observers  and  foi  warded  to  this  office  whenever  necessary. 

t*.  He  will  be  held  responsible  for  the  true  tracing,  upon  separate  maps  with  black 
pencil,  of  the  isobars  and  isotherms  from  which  the  lithographers  make  copies,  and 
after  having  completed  them,  will  write  the  letter  /  in  blue  color  on  the  lower  right- 
hand  comer  of  the  original  maps,  and  attach  his  initials  to  the  tracings. 

9.  Tbe  tracings  from  the  original  maps  of  the  7.35  a.  m.  and  4.35  p.  ni.  and  11  p.  m. 
reports  will  be  made,  whenever  practicable,  immediately  after  the  completion  of  the 
Probabilities  deduced  from  the  reports. 

Those  for  the  momiuff  report  will  be  sent  to  the  officer  in  charge  of  the  lithographic- 
room  by  10.45  a.  m.  daily.  Those  for  the  other  two  reports  will  be  handed  to  the 
watcb-HCTgeant  on  duty,  who  will  send  them  to  the  lithographic-room  by  8.30  a.  m.  of 
tb<;  sncoeeding  day.  The  only  exception  to  this  rule  will  be  made  when,  through  fail- 
nre  of  telegraphic  communication,  a  sufficient  number  of  reports  are  not  received  to 
make  reliable  isobars  and  isotherms,  in  which  case  the  tracings  of  the  afternoon  and 
midnight  maps  may  be  delayed  until  the  map  for  the  next  morning  is  completed. 

10.  On  a  list  of  the  names  of  stations  those  from  which  reports  nave  been  received 
in  time  fur  use  in  preparing  the  Probabilities  will  be  ruled  out  by  the  clerk  as  he 
enters  the  reports  on  the  maps.  These  lists  will  be  verified  by  the  officer  in  charge  of 
tbe  Probabilities,  and  he  will  attach  his  initials  thereto  after  such  verification,  and 
send  the  same  to  the  officer  in  charge  of  the  printers  immediately  after  the  tracings  of 
the  isobars  for  tbe  respective  maps. 

11.  After  bavins  written  the  total  and  partial  verifications  and  non-venfications,  and 
those  which  are  doubtful,  for  Probabilities,  ho  will  write  the  letter  V  in  blue  on  the 
press-report  and  lower  right-hand  comer  of  the  map  from  which,  together  with  the 
preceding  maps,  the  current  report  was  worked  up. 

12.  Two  files  of  the  press-reports  will  be  kept ;  with  one  the  total  verifications,  par- 
tial verifications  and  non-verifications,  and  the  doubtful  portions ;  with  the  other,  only 
tbe  [Nirtial  Terifioations  and  non-verifications,  and  the  doubtful  portions.  The  former 
tile  to  be  sent  every  morning  at  11  a.  m.  to  the  private  office  of  the  Chief  Signal- 
Officer;  tbe  latter  to  the  officer,  assistant,  or  other  person  in  charge  of  the  preparation 
of  tbe  Facta. 

13.  Cautionary  signals  will  be  ordered  to  be  displayed  at  a  signal-station  whenever 
the  officer  in  charge  on  the  subject  considers  it  probable  that  there  will  be  exi)erieneed 
^itbin  twelve  hours  at  that  station,  or  within  one  hundred  miles  thereof,  and  on  any 
navigable  stream,  a  wind  dangerous  to  navigation. 

By  dangerons  winds  on  the  navigable  water  will  be  understood  those  reaching  a 
Telocity  of  twenty-five  miles  an  honr,  as  registered  by  the  anemometer  on  the  land, 
provided  that  the  temperature  be  decidedly  above  freezing.  For  temperatures  de- 
cidedly below  freezing  and  for  foggy  weather,  winds  will  be  considered  dangerous 
when  the  velocities  are  registered  as  low  as  twenty  miles.  The  direction  of  the  wind 
will  not  be  taken  into  consideration  for  the  present. 

If  at  the  regular  tri-daily  report  next  following  the  ordering  up  of  the  signals  it 
appears  that  the  danger  is  not  so  imminent  as  was  apprehended,  the  signal  will  be  or- 
dered down*    Tlie  signal  will  not  be  displayed  for  an  indefinitely  long  spaoe^f  time.j 
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The  imiuecliate  area  referred  to  by  the  respective  eantionary  siguals  will  be  aa  defined 
on  the  mapof  cantionary-signal  Btations  at  this  office,  which  may  be  generally  dost'iibed 
as  a  circle  with  a  radius  of  one  hnndred  miles,  the  station  being  the  center. 

14.  Should  it  be  found  necessary  to  issue  signal-orders,  after  having  written  the 
number,  day,  date,  time,  and  names  of  the  stations  for  "Up  signals"  or  "  Down  sig- 
nals "  on  the  proper  form,  he  will  read  the  wiimfter,  day,  date,  time,  "  vp  "  or  "  dotrn,*-  aud 
names  of  stations  to  his  clerk,  the  latter  copying  the  same  in  the  "  signal-order  book ;'' 
the  former  checking  the  names  successively  with  a  cross  (X)  above  each  on  tlie  orig- 
inal form  as  he  reads  them. 

In  order  to  verify  the  above,  the  clerk  will  read  the  nvmber,  daffy  date,  timfj  "  Up  «j- 
nah  "  or  "  Dmcn  signals  "  aud  names  of  stations  from  the  original  form,  checking  the  names 
successively  with  a  dash  ( — )  beneath  each,  while  the  assistant,  taking  the  **  Signal- 
onler  book,''  will  check  the  names  successively  with  a  cross  (  X )  as  the  former  reads 
them  when  verified,  and  will  sign  his  name.  The  original  form  will  then  be  &<ei)t  to 
the  telegraph-room,  and  the  changes  will  also  be  indicated  on  the  "  Cautionary -Signal 
Stations'' board. 

f5.  At  midnight,  aft«r  completing  the  "  press-report "  and  issuing  the  necessary  sig- 
nal-orders, if  any,  the  "good-night"  will  bo  filled  up,  copied  in  the  "Signal-order 
book,"  verified,  and  then  sent  to  the  telegraph-room. 

16.  On  the  last  day  of  each  month  a  list  of  the  stations  at  which  corrections  are  ap- 
plied to  the  readings  of  the  barometers,  due  to  eroneous  elevations,  &c.,  with  the  cor- 
rections applied  to  same  for  the  month,  will  be  made  up,  and  a  copy  furnished  to  the 
Chief  Signal-Officer  or  the  officer  in  temporary  charge  during  his  absence. 

17.  Whenever  the  conditions  may  be  such  as  to  indicato  unusually  dangerous  weather 
on  the  Lower  Lakes  or  in  the  Dominion  of  Canada,  including  New  Brunswick,  &c., 
he  will  transmit  messages  to  Professor  Kingston,  observatory,  Toronto,  Canada,  on  the 
usual  foim,  in  the  following  cipher.    The  following  words  will  be  used  for  districts : 

Collingwood (for  Georgian  Bay.) 

Saugeen (for  Lake  Huron.) 

Kingston (for  East  Ontario.) 

Toronto -• (for  West  Ontario,) 

Stanley (for  Lake  Erie.) 

Montreal 

Quebec 

Farther  Point 

Gaspe  

Bathurst 

Shediac (for  north  N.  B.) 

St.  John 

Pictou (for  north  N.  S.) 

Halifax 

Sidney 

The  cipher  words  for  time  and  date,  in  the  cipher-book  last  issued  from  this  office, 
will  be  nse<l  for  the  time  when  a  storm  may  be  expected,  thus :  "  Storm  (or  scvt-re 
storm)  Saugeen,  Collingwood,  Stanley  cash  Toronto  gaul  Kingston  neck  Montreal  Que- 
bec oat,"  by  which  it  will  be  undei-stood  that  storm  (or  severe  storm)  is  exi^ectiMl  to 
reach  Saugeen,  Collingwood,  and  Stanley  between  7.35  a.  m.  and  4.»%  p.  m.,  (Washing- 
ton time,)  on  the  10th ;  Toronto,  between  4.35  and  11  p.  m.,  on  the  10th;  Kingston,  be- 
tween 11  p.  m.  ou  the  lOtli  and  7.35  a.  m.  on  the  11th;  Montreal  and  Quebec,  between 
7.35  a.  m.  and  4.'.35  p.  m.  on  the  11th.  When  danger  is  past,  or  no  longer  threatens  any 
Canadian  station  that  has  been  warned,  a  dispatch  will  be  sent  to  Professor  Kingston 
containing  the  following  words: 

1.  Safety. 

i.  Name  of  station  or  stations. 

3.  Date  and  time,  (cipher  word.) 

He  will  make  copies  of  these  messages  in  the  same  form  for  file,  reading  and  verify- 
ing or  correcting  them,  as  prescribed  itir  the  verification  of  the  "  signal-oruers"  it^Mud. 

18.  At  any  time  when  an  officer,  assistant,  or  other  person  at  this  office  charged  with 
the  duty  of  preparing  the  Synopses  and  Probabilities  for  issue  to  the  public,  may  be 
relieved  from  that  duty,  either  temporarily  or  otherwise  by  another,  the  latter  will 
meet  the  former  when  he  shall  be  engaged  in  the  preparation  of  his  last  bulkiin,  aud 
fully  learn  the  views  which  guide  him  in  its  preparation. 

19.  The  assistant  charged  with  the  preparation  of  "  Facts"  for  publication  will  pre- 
pare the  remarks  as  to  verification  of  Piobabilitics  to  accompany  them  and  uImj  the 
Weekly  Weather  Chronicle  and  the  Monthly  Weather  Review.  He  will,  as  part  of  his 
regular  duties,  also  study  aud  analyze  the  river-report«  received,  and  i»repare  for  the 
Weekly  Weather  Chronicle  a  synopsis  of  the  rise  and  fall  of  rivers,  stating,  s.)  far  as 
practicable,  the  present  condition  of  the  several  rivers  reported  upon,  and  that  prob- 
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ably  to  follow  thft  conditioD8  reported.  In  the  Monthly  Weather  Review  ho  will  pre- 
»nt  aiiiiiDmary  of  the  facts  in  relntion  to  the  different  rivers  for  the  luouth  then  past. 
'M  The  maDuseript  copy  of  the  Facts  and  Verifications  will  hv.  prepared  sis  rapidly  as 
tbc  wnpH  and  reports  can  be  exaniiued,  and  ninst  be  fnrnished  for  printini;,  if  praciica- 
We.  n/r/ijn  three  days  of  the  date  to  which  it  refere.  The  manuscript  copy  of  the 
CUromciei  will  be  famished  by  11  a.  m.  daily  ;  that  of  the  Monthly  Review  not  later 
tban  iWlOth  day  of  the  month  sncceeding  that  for  which  it  is  prepared.  All  copy  and 
proofs  of  the  same  will  bo  sent  to  the  officer  in  charge  of  the  printing-room,  and  will 
be  (becked  with  the  initials  of  the  assistant  responsible  for  their  preparation. 

RULES  *X)R  THE  GOVERNMENT  OF  TIIK  INSTRUMENT-ROOMS  IN  THIS  OFFICE. 

1.  Xo  person  unconnected  with  the  office  will  be  admitted  to  the  room  before  12  m., 
or  after  3  p.  m.,  unless  accompanied  by  a  commissioned  officer. 

'I  The  enlisted  men  on  duty  in  the  room  will  report  promptly  at  9  o'clock  a.  m.,  and 
will  DJ)t  absent  themselves  during  office-hours  without  the  authority  of  the  officer  in 
charge. 

3.  Enlisted  men  and  messengers  will  not  visit  the  room  except  on  duty,  and,  in  so 
viMtiijg,  will  refer  their  bn^iu«'S8  to  the  officer  in  charge. 

4.  The  volunteering  of  information  to  parties  not  connected  with  the  signal-service 
is  8trirtly  prohibited. 

5.  Official  communications  from  enlisted  men  on  duty  in  this  room  will  be  transmitted 
and  forwarded  through  tho  regular  military  channel. ' 

6.  lu  the  absiMice  of  the  officer  in  charge,  the  ranking  non-commissioned  officer  on 
dnty  ill  the  room  will  be  held  responsible  for  the  proper  performance  of  the  duties  of 
tije.H:ler)dant8,  and  will  require  a  htrict  compliance  with  these  rules  and  regulations. 

7.  Instruments  will  not  be  taken  from  the  room  without  authority  from  the  ofiicer  in 
charge,  or  the  non-commissioned  officer  in  charge  during  his  absence. 

J".  No  instrument  will  be  issued  or  allowt^d  to  be  taken  from  the  buildings  connected 
tilth  t hi)  office  without  a  written  order  signed  by  tho  Chief  Signal-Otticer.  or  one  of 
tti»'  military  assistants  in  this  office,  which  order  shall  be  at  once  tiled  in  the  property 
divUlon  by  the  officer  or  non-commi{?8ioned  officer  iceiving  it. 

y.  The  sergeant  in  charge  of  the  comparison  and  examination  of  instninients  will 
hnvi*  the  immediate  care  of  all  meteorological  iiistrunicnts  supplied  to  stations,  and 
nill  if»Kue  and  carefullj^  pack  them  for  tran^portat,iou  to  stations,  subject  to  the  order 
of  the  officer  in  charge  of  the  room.  lie  will  unpack  and  examine  ail  instruments  re- 
ceived, and  rei>ort  to  the  officer  in  charge  their  number  and  condition.  He  will  havo 
charge  of  the  comparison  of  barometers  with  the>  standard,  and  determine  the  correc- 
tion to  be  ax>plied  for  instrumental  error;  of  thermometers,  hygroinelers,  niaximnni 
tla-n-onieters,  minimum  thermometers,  and  all  other  instruments  with  tho  several 
MuiMlards.     He  will  have  charge  of  the  instrument  records,  which  are  as  follows  : 

Fust.  Reconl  of  barometer  and  thermometer  cases  and  boxes  issued  to  observers. 

SfCJiml.  Record  of  instruments  received. 

Thinl.  Record  of  instruments  issued  and  returned  from  stations. 

Fonrth.  Record  of  the  compaiison  of  iiistrnnieuts — Greenes  standard  barometer, 
Gri'en's  standanl  maximum  and  minimnm  thernioineters,  and  WiUUs  maxinmni  and 
E.'.ninitini  therra<uueters,  and  Olaisher's  standuid  hygrometers  and  FMson's  hygiodeik. 

Fifth.  Reeord  of  all  facts  relating  to  all  instinn.eiitM,  and  genoial  iioto-heo!;. 

'ihese  records  will  be  posted  at  \vLst  once  a  we<"k.  Ih;  v%'ill  l:eup  on  histlesk  a  "guide 
f«»r  examining,  comparing,  testing,  and  packing  meteorological  instruments." 

H».  The  sergeant  in  charge  of  self-recording  in>>trunieiits  and  records  will  have  the 
entire  and  exclusive  management  and  care,  subject  to  tho  approval  of  the  oliieer  in 
chargt  of  the  room,  of  all  self-recording  instruments,  batteries,  wires,  and  instrmiienr, 
records  in  the  room.  For  general  instructions  as  to  the  manner  of,  and  time  lor.  ebang- 
in«:  records,  this  sergeant  will  familiarize  himgelf  with  *'  Instructions  for  the  niiinag'j- 
ni«-iu  of  M»lf-rccording  meteorological  instruments  at  the  office  of  the  Chief  Signul- 
Oftter  of  the  Army,*'  and  keep  a  copy  of  the  sumo  on  his  desk  for  reference. 

U.  The  record.s,  when  taken  olf  the  instruments,  will  be  disposed  of  as  follows: 
Tlnwe  from  Hough's  printing-barometer  and  Beck's  aneroid  barometer  will  have  the 
Uiroinetric  cur\'e  traced  in  ink,  and  will  then  bo  properly  tiled  ;  those  from  Hough's  nie- 
t«fir(igrapb  and  banigraph  will  be  trjcedin  pencil  and  tiled;  those  from  Beckley's  and 
I)ra{)('r*s  rain-gaugt^s  will  be  traced  in  ink,  when  rain  has  fallen,  and  then  tiled.  Tho 
rw-ords  of  the  Gibbim  self-registering  attachment  to  the  anemometer  will  also  be  care- 
fully examineil.  and  all  letti'is  or  lines  traced  carefully  and  plainly  in  ink  when  the 
original  is  faint  i>r  uncertain.  The  above  iiles  will  bo  kept  in  separate  drawers  pro- 
vided for  their  reception  in  tho  blank-case  markeJ  "  K." 

12.  Kxtra  parts  of  instruments,  such  as  spindles,  screws,  &c.,  will  1)e  kept  con- 
Mantly  on  hand,  and  their  accuracy  tested  by  titting  them  to  the  instruments  in  use 
or  nnder  examination.  The  officer  in  charge  will  make  a  special  inspection  and  writ- 
ten rpi»ort  every  ten  days  of  the  condition  of  each  instrument  in  all  its  parts  that  are 
liable  to  wear  or  friction.    In  this  report  the  parts  of  each  instrument  will  be  uame(L 

mith  the  condition  in  which  each  part  was  found.  C^ r\r\n\c 
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13.  The  watch-sergeant  will  report  for  dnty  at  8  o'clock  a.  m.,  and,  in  company 
with  the  sergeant  then  on  dnty,  will  inspect  the  instraments,  &c.,  relieve  that  sergeant 
from  dnty,  and  take  charge  of  the  instrument-rooms,  and  will  remain  on  duty  uutil  4 
o'clock  p.  m.  He  will  observe  that  the  rooms  are  properly  swept,  the  instruuienta 
properly  dusted,  and  the  fires  attended  to.  He  will  make  an  inspection  of  the  iiistrn- 
ments  with  the  sergeant  coming  on  duty  at  4  p.  m.,  and  will  turn  over  to  him  the  keys 
of  the  room  and  of  the  fire-alarm. 

14.  The  sergeant  of  the  watch  will  not  leave  the  building  until  relieved  by  bis 
successor,  or  by  proper  authority,  and  will,  when  relieved,  turn  over  to  his  successor 
all  keys,  records,  and  instruments  received  during  his  tour  of  duty.  Between  the 
hours  of  4  p.  m.  and  8  a.  m.  he  will  inspect  the  instniment-room  at  least  once  every 
hour,  and,  m  case  of  emergency  or  special  service,  will  call  upon  the  nearest  officer  for 
assistance  and  instructions. 

15.  The  photographer  will  be  held  responsible  for  the  proper  care  of  all  photo- 
graphic Instruments  and  material,  and  will  receive  his  instructions  from  the  officer 
m  charge  of  the  instrument-room.  He  will  also  keep  an  accurate  record  of  all  photo- 
graphs taken,  giving  the  date  and  number  of  each  negative,  with  a  proof  of  the  same. 

16.  The  machinist,  whose  duty  it  is  to  keep  in  repair  the  meteorological  instm- 
ments,  will  report  for  instructions  at  9  a.m.,  daily,  during  the  week,  and  on  Monday 
of  each  week  will  thoroughly  clean  and  oil  the  machinery  of  the  different  instruments. 


RULES  FOR  THE  GUn)ANCE  OF   INSPECTING  OFFICERS  OF  THE  SIGNAL- 
SERVICE,  UNITED  STATES  ARMY. 

1.  The  outfit  of  an  inspecting  officer  will  consist  of  the  following-named  instruments, 
in  addition  to  the  necessaj^  blanks,  stationery,  &c. : 

One  standard  mercurial  barometer ; 
One  standard  aneroid  barometer ; 
One  standard  thermometer ; 
One  standard  compass. 

2.  Upon  arriving  at  a  station  he  will  carefully  compare  all  station  instruments  with 
his  standards,  making  not  less  than  thirty  readings  of  each  instrument,  and  keeping 
an  accurate  record  of  the  observations  of  both  his  own  and  the  station  instruments, 
and  forwarding  the  same  to  the  Chief  Signal-Officer  with  his  inspection  report. 

3.  He  will  determine  by  the  aid  of  his  compass  the  accuracy  with  which  the  station 
wind-vane  is  placed  in  position  upon  the  true  meridian,  and,  if  an  error  is  found,  will 
have  it  corrected  before  ne  leaves  the  station. 

4.  He  will  ascertain  by  actual  measurement  whether  any  change  has  been  made  in 
the  elevation  of  the  barometer,  thermometer,  or  rain-gauge  since  the  station  was  last 
inspected,  and  if  such  change  has  been  made,  will  report  the  amount  and  date  of  the 
same. 

5.  In  the  event  of  any  change  having  been  made  in  the  location  of  the  office  since 
the  date  of  the  last  report,  he  will  ascertain  the  exact  elevation  of  the  new  office,  and 
of  the  several  instrnments  above  the  bench-mark  of  the  station,  as  given  in  circular 
No.  2,  issued  from  the  office  of  the  Chief  Signal-Officer,  under  date  of  January  11,  IBTJ, 
and  is  authorized  to  employ  for  this  purpose,  whenever  necessary,  the  city  engineer,  or, 
in  his  absence,  any  other  responsible  person. 

6.  He  will  note  carefully  the  condition  of  the  office-room  or  rooms,  and  when  they 
are  found  improperly  kept  or  arranged,  will  see  that  the  proper  changes  are  made 
before  he  leaves  the  Btation. 

7.  He  will  examine  in  detail  the  office-books  from  the  date  of  the  last  previous  inspec- 
tion, and  if  errors  are  found,  will  point  them  out  and  instruct  the  observer  in  charge 
how  to  correct  them.  In  case  of  omission  on  the  part  of  the  observer  in  charge  to  keep 
all  or  part  of  any  record,  he  will  report  the  fact  to  the  Chief  Signal-Officer,  with  soch 
recommendations  as  he  thinks  proiier,  accompanying  the  i;eport  with  a  written  state- 
ment from  the  observer  of  the  cause  of  said  omission. 

8.  The  condition  of  the  several  instruments  will  be  thoroughly  examined,  and  when 
any  fault  of  location  or  want  of  cleanliness  is  discovered,  will  attend  in  person  to  its 
correction.  The  observer  will  be  examined  as  to  his  knowledge  of  the  instrnmeDts 
and  their  management  in  detail,  and  when  found  ignorant  of  any  part  will  be  properly 
instructed. 

9.  All  map  and  bulletin  frames  will  be  personally  inspected,  and  their  condition 
noted  from  actual  observation,  and  not  fi-om  the  olJserver's  statement.  The  date  of 
the  several  maps  and  bulletins  posted  in  the  frames  at  the  time  of  inspection  will  be 
observed,  and  if  the  latest  issue  is  not  found  therein  the  observer  will  be  called  to 
account  for  neglect  of  duty. 

10.  A  full  list  will  be  forwarded  with  each  report  of  all  maps  and  bulletins  issued  at 
the  station  inspected,  showing  the  name  and  local  address  of  each  person,  firm,  or 
institution  receiving  them. 

11.  The  chairman  of  the  meteorological  committee  or  cummittce^where  more  than 
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one  exists  at  a  station,  will  be  visited,  and  inqniry  made  as  to  the  condact  of  the  ob- 
len-er  and  other  men  on  dnty  at  the  station,  and  the  manner  in  which  they  pei^form 
tbeir  special  dnties.  Suggestions  willj>e  invited  that  tend  to  increase  the  asefulness 
of  the  service  by  a  wider  diiiasion  of  the  n^ports. 

12.  The  amount  and  condition  of  the  property  for  which  the  observer  is  responsible 
will  be  noted  in  the  report,  and  suitable  disposition  of  unserviceable  property  recom- 
mended. 

13.  The  observer  in  charge  will  be  examined  as  to  his  knowledge  of  the  various  cir- 
cular issued  from  the  central  office,  and  when  he  does  not  appear  to  understand  any 
one  or  part  of  one,  proper  instructions  will  be  given  him.  • 

14.  The  inspector  will  explain  to  each  observer  the  proper  manner  of  furnishing 
items  of  special  interest  in  the  reports  to  the  local  newspapers,  impressing  upon  thein 
at  all  times,  however,  the  fact  that  these  items  will  not  be  furnished  when  the  papers 
em  be  induced  to  print  full  reports. 

15.  The  inspection  report  of  each  station  must  be  made  out  and  mailed  before  the  in- 
specting officer  leaves  the  station. 

16.  The  inspector  will  bd  present  in  person  at  all  the  observations  made  at  the  sta- 
tion he  is  insix^oting  during  some  one  day  of  his  inspection,  and  will  Correct  on  the 
ipotany  errors  into  which  the  observer  may  have  fallen. 

17.  He  will  examine  the  assistants  on  dnty  at  the  station  as  to  their  knowledge  of 
their  practical  duties,  and  also  as  to  the  progresB  made  by  them  in  the  theoretical 
knowledge  of  meteorology,  and  will  report  the  result  of  such  examination  to  the  Chief 
Signal-Officer. 


Paper  9. 


Eihilnting  the  communicatiana  sent  from    and   received  at  the  office  of  the  Chief  Signal- 
Officer  {atlvsive  qf  telegrams)  from  October  1,  1872,  to  September  30,  1873. 

SENT. 

DmSIOX  OF  TELEGRAMS    AND    REPORTS  FOR  THE  BENEFIT  OF  COMMERCE  .VKD  AGRI- 
CULTURE. 

To  beads  of  departments  and  bureaus 94 

To  obWver-sergeants  in  reference  to  their  duties 7,843 

In  reply  to  applications  for  stations  and  others  similar 68 

To  telegraph  companies  in  reference  to  transmission  of  weather  re- 
reports 280 

To  IxKirds  of  trade,  chambers  of  commerce,  agricultural  societies,  &c.,  5,  U09 

To  foreign  correspK>ndents  relating  to  this  division 3(^8 

General  ajod  sjiecial  oiders  and  circulars  with  reference  to  this  di- 
vision   5,780 

Miscellaneous .* 1,592 

Total 21,334 

SIGNAL-DIVISION. 

To  heads  of  departments  and  bureaus 142 

Belating  to  duties  and  discipline  at  signal- service  school  of  instruc- 
tion and  post  of  Fort  Whipple,  Va G38 

Ktfbtiog  to  recruiting  and  enlistment ^  277 

An»wen»  to  applications  for  appointment  in  the  signal-service,  United 

SUtes  Army 3CZ 

Ocoeral  and  special  orders  and  circulars  with  reference  to  this  di-  ' 

vision 1^789 

Miicellaneous 842  ' 

Total 4,055 

PROPERTY-DIVISION . 

To  heads  of  departments  and  bnreaus G81 

To  manaJbcturers  and  others  in  reference  to  instruments,  equipments, 

Ac 852 

To  observer-8ei7;eaDt8  and  other  enlisted  men  in  reference  to  property 

aod  money  accounts 8,.1G1 

In  reference  to  qoarterly  returns  of  officers 4.")7 

Miscellaneons I0rbd2 


Total 21.043 

Iggregai 
25  w 
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RECEIVED. 

DIVISION  OF  TELEGRAMS  AND  REPORTS  FOR  THE  BENEFIT  OP    COMMERCE  AND    AGRI- 
CULTURE. 

From  beads  of  departments  and  bureaus 62 

Applications  for  establishment  of  new  stations 58 

From  telegraph  companies  in  reference  to  transmission  of  weather  re- 
ports   208 

Fi*om  observer-sergeants  in  reference  to  their  duties 6, 1(>3 

From  boards  of  trade,  chambei's  of  commerce,  and  agricultural  so- 

cieties 3, 303 

From  foreign  correspondents  relating  to  this  division 118 

Special  applications  for  suggestions  lor  practical  use  of  weather-maps, 

&c , 268 

Reports  relative  to  instruction  of  observer-sergeants  and  assistants..  3,957 

Mailed  reports  of  observer-sergeants  on  station 175, 324 

Miscellaneous 2, 024 


Total. 


191,485 

SIGNAL-DIVISION. 

From  heads  of  departments  and  bureaus 237 

Relating  to  duties  and  discipline  at  signal-service  school  of  instruc- 
tion and  post  of  Fort  Whipple,  Va 564 

Relating  to  instruction  in  signaling  at  Fort  Whipple,  Va.,  and  in  dif- 
ferent military  departments 276 

Relating  to  recruiting  and  enlistment 1, 017 

Applications  for  appointment  in   the  signal-service.  United  States 

Army 210 

Miscellaneous 1, 298 

Total 3,C02 

PROPERTY-DIVISION. 

From  heads  of  departments  and  bureaus 282 

From  manufacturers  and  others  relating  to  instruments,  equipments, 

&c 538 

From  officers  concerning  property,  quarterly  returns,  «&c 1, 382 

From  observer-sergeants  and  other  enlisted  men  relating  to  property 

and  money  accounts 13, 521 

Regarding  property  transferred  to  stations 1,869 

Miscellaneous 4,  ^96 


Table  shotoing  the  number  of  meteorological  instruments  purchased  and  issued  fri)m  Octvhir 
1,  1872,  to  September  30,  1873. 
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Issued  to  stations 

120 
13 

84 

IM 
2-2 

87 

38 
106 

91 
10 
76 

SO 
'2 
114 

40 
6 

28 

, 

IsAued  lor  H|>ecinl  uses 

♦2 

iHsucd  at  loHt  report 

Ilcturned  for  repairs,  &c 

37 

43 

27 

70 

5 

14 

14 

7 

Ti«tal  number  now  on  station 

156 
G4 

177 
238 

li4 
50 

91 

128 
40 

90 

ToCdii  number  purchased 

•i'» 
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Paper  11. 

LIST  OF   CONTRIBUTIONS   TO  THE    LIBRARY  FROM    FOREIGN    SOURCES 

DURING  1872-73. 

1.  Cenni  storici  snl  snccessive  soiluppo  della  moteorologia  e  sa  alcune  su  importonti 
appUcazioni.    Studio  del  Dr.  Antonio  Abetti. 

2.  Die  Regenverhiiltnisse  des  Kunigreicbs  Hannover,  nebst  aasfUrbrlicher  Darstel- 
laag  aller  den  atmospbariscLen  Niederscblag  nud  Ycrdaustang.  Yon  Dr.  M.  A.  F. 
Pn»tel.    EQideo,  1864. 

3.  Die  Witternngsverhaltnisse  des  Jabres  1870.   Von  Dr.  H.  Scboder.  Stuttgart,  1872. 

4.  Norroale  Wiirmeinittel  von  Stuttgart  uud  Heidenbeim.  Yon  Dr.  H.  Scboder. 
Stuttgart,  1872. 

5.  Hiilfstafelu  znr  barometriscben  Hoheubcstimmung,  nebst  einer  Anleitung  zur 
Vnieniucbung  uud  znm  Gebrancb  des  Aneroidbarometer.  You  Dr.  H.  Scboder.  Stutt- 
rwt,  1872, 

liw  Bericbt  iiber  die  Yerbandlnngen  der  Meteorologen-Yersammlnng  zu  Leipzig. 

7.  IMe  koeuiglicbe  staats-  nud  landwirtbscbaftlicbe  Academic  Eldeuabei  dor  Uuiver- 
siiiit  Greifewald.    You  Dr.  E.  Baumstark.  Berlin,  1870. 

8.  Circular  No.  1,  fran  Upsala  Obeervatorium  till  de  of  LUneus  kongliga  HnsbuU- 
oings  Sall^kaper  utsedde  niet-eorologiska  Obsorvatorer. 

9.  Die  Winde  in  ibrer  Beziebuug  zur  Sa]ubritUt  und  Morbilitat.  Ein  Beitrag  znr 
mediziDischen  Witterungs*  und  Kliroa-Kunde.  Yon  Dr.  M.  A.  F.  Prestel.  Etndeu, 
1*1. 

10.  Femaarsberetning  fra  det  kongelige  Landbusboldningsselskabs  meteorologiste 
Comitee  for  1866-'70.    Bed  Poul  la  Cour.     1872. 

11.  Der  Sturm  Warner  uud  Wett^ranzeiger.  Yon  Dr.  M.  A.  F.  Prestel.  Eroden,  1870. 
Vt  Die  periodischen  nud  nicbt-periodiscben  Ycraiiderungen  des  Barometerstanden, 

ao  wie  die  Stiirme  und  daa  Wetter  fiber  der  Hannoverscbon  Nordseekiiste.  Yon  Dr.  M. 
A  F.  Prestel.    EuHien. 

13-15.  Magnetiscbe  nnd  moteorologische  Beobacbtnngen  auf  der  k.  k.  Stern warte  zu 
Prag  ID  den  Jalireu  1869,  1870,  und  1871.   Yon  Carl  Horusteiu.  Prag.    3  vols. 

16>18.  Specola  reale  dl  Napoli.  Osservazioni  meteoricbe  dalr  Luglio,  Agosto, 
Settembre,  1872,  fatte  dalF  ostronomo  Professore  F.  Briacbi.    3  vols. 

19.  Auuuaire  k  I'osage  dc  Constantinople  pour  Tanu^e  bissextile  1872.  Publid  par 
rObservatoire  imperial  m^t<!^oro]ogique.    Constantinople. 

2r>-21.  Bulletiu  de  FObservatoire  imperial  m^t^orologiqne  de  Constantinople.  An- 
D^  1K70-1871.    2  vols. 

22.  Acad^uiie  des  sciences.  Physique  du  globe.  Note  sur  les  conrants  miuru^^tiques 
oWrv6t»  dans  les  ills  t^legrapbiqnes  pendant  Fanrore  bor^ale  du  4  fdvrier.  Par  M.  H. 
Tarry- 

23.  Snr  les  plniesde  poussi^re  et  les  pluies  de  sang.    Par  M.  H.  Tarry. 

24.  CuDf<6reuces  militairea  beiges.  T61(;grapbie  61ectrique  de  campagne.  Par  Yan 
Den  Bogaert.    Paris,  1870. 

25.  Aonoaire  m6t^rologiquo  de  FObservatoire  pbysique  central  pour  Fannie  1873. 
Paris. 

'A\.  Applications  nonvelles  de  la  science  et  de  Findustrie  h  Fart  de  la  guerre.  Par 
H.  Wanwermaus.    Paris,  18C9. 

27.  CtudcH  8ur  quulques  tempStes.  Par  Hugo  Hildebrand  Hildebrandsson.  Gotbeui- 
l»wrg,  lt<72. 

2^.  Relatorie  do  service  do  Observatorio  de  infante  d'Luiz  no  anno  meteorologico  de 
1-7IJ-71.     Lisboa,  1872. 

29.  Obs»*rvaciooe8  magneticos  y  meteorologicas  del  Real  colegio  de  Belen  de  la  Com- 
psuia  de  Jesus  en  la  Habana.  Atio  raeteoroTogioo  de  30  de  Noviembre  de  1870  ^  30  de 
Afvicmbrc  de  1871.     (2  copies.)    Habana,  1872. 

3i.  Memuria  dc  la  niarcba  regular  6  periodica  <$  irregular  del  barometro  en  la  Habana 
iewle  18%  a  1871  inclnsivo.    Por  el  R.  P.  B.  Yiiies,  S.  J.    Habana,  1872. 

31.  (Chart.)  Commission  europdeune  du  Danube.  Observations  m^tdorologiques 
priNes  a  Feniboiicbnro  de  Sonlina. 

•M  (7  cbarta.)  Meteorological  observations,  St.  Xavioi*'s  College,  Calcutta,  January, 
l^toJune,  1«72. 

3:1.  Rc:»alta  of  meteorological  observations  made  at  the  Radcliffe  Observatory,  Oxford, 
in  the  year  18G9.     By  the  Rev.  Robert  Main,  Oxford,  1872. 

34.  Suggestions  on  a  uniform  system  of  meteorological  observations.    Utrecht,  1872. 

35.  Magnetic  isurvey  of  the  east  coast  of  France  in  1869.  By  the  Rev.  Steven  J. 
Perry. 

30.  Report  upon  the  geological  survey  of  Newfoundland  for  the  year  1871.  By  A. 
Murray. 

•C.  Account  of  the  operations  of  the  great  trigonometricaJ  survey  of  India.  By  Col. 
J.  S.  Walker.  ^  t 
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38.    Observitoire  imp<^nal  mtft^orologiqiie.    Arabic  meteorology. 
3D.  Annaleii  des  phybikalischou  Ceiitral-Obsorvatoriuuis.    Heraasgegeben  von  H. 
Wild.    Jahrgang  1870.*    St.  Petersburg  1872. 

40.  Newfouudlaud  almauac,  1873. 

41.  Report  of  the  Kew  committee  for  the  fifteen  months  ending  October  31,  1872. 

42.  L'adronaute.  Bulletin  mensuel  international  de  la  navigation  a^rienne,  Janvier 
1873. 

43-44.  Monthly  record  of  results  of  observations  in  meteorology,  terrestrial  magnet- 
ism, &c.,  &c.,  taken  at  the  Melbourne  Observatory,  September  and  October,  1872, 
under  the  superintendence  of  Robert  L.  J.  Ellery. 

45.  Om  Wind  og  Vejr,  metoorologiens  Huvedresultater  af  H.  Mohn.    Christiania,  1672. 

46.  Monthly  notices.    Meteorological  Society  of  Mauritius,  November,  1872. 

47.  Meteorological  Observatory,  Pumplemousses.  **  Results  of  observations  taken  in 
1871." 

48.  Tabelle  zur  Schiffahrt  im  grossten  Kreise,  entworfen  von  Dr.  Carl  Frie8acb,k.  k. 
Hauptmann  in  d.  A. 

49-40.  Sur  les  pluies  de  poussier  et  lea  pluies  de  sang  par  M.  H.  Tarry. 

51.  Unt<erauchnngen  ilber  die  Theorie  und  Praxis  des  Wagebarometers.  Von  Paal 
Sehreiber.    MUnclien,  1872. 

52.  Anno  24"^  ed  2.')^.  Delia  corrispondenza  scientifica.  Bullctino  delle  osserva- 
ziuui  ozonometriche  meteorologicho,  fatte  in  Roma  da  Caterina  Scarpellini. 

53.  Schweizerisches  Bundesblatt,  Februar  1873. 

54.  Oilicial  No.  16.  Quarterly  weather-report  of  the  meteorological  office,  London. 
Part  1,  January  to  March,  1872. 

55.  Daily  weather-reports,  January  to  June,  1872.  Presented  by  the  meteorological 
office,  London. 

56.  Die  Klimatologio  Norwegjens.  Von  H.  Mohn.    Christiania,  1872. 

57.  Anno  XX V^  dcUa  corrispondenza  scientifica.  Bulletino  delle  osservazioui 
ozonometriche  nieteorologiche,  fatte  in  Roma  da  Caterina  Scarpellini. 

58.  Metcoroigical  observations,  St.  Xavier's  College  Observatory,  Calcutta^  for  July 
to  December,  1872, 

5U.  Monthly  records  of  results  of  observation  in  meteorology,  terrestrial  magnctiera, 
&c.,  taken  at  the  Melbourue  Observatory  during  January,  February,  March,  April, 
May,  June,  July,  and  August,  1872,  under  the  superintendence  of  Robert  L.  J.  Kilery. 

60.  Discussion  of  the  meteorological  and  magnetical  observations  made  and  collected 
at  the  Flagstaff  Observatory,  Melbourne,  and  at  various  stations  in  the  colony  of  Vic- 
toria, March,  18o8,  to  February,  1859. 

61.  Results  of  the  meteorological  observations  taken  in  the  colony  of  Victoria,  dnrtng 
the  years  185i)-'62,  and  of  the  nautical  observations  collected  and  discussed  at  the 
Flagstaft'  Observatory,  Melbourne,  during  the  years  1858-^62.    By  George  Newin.iyer. 

62.  Results  of  the  magnetical,  nautical,  and  meteorological  observations  modo  aud 
collected  at  the  Flagstatf  Observatory,  Melbourne,  and  at  various  stations  in  the  colony 
of  Victoria,  March,  1858,  to  February,  1859. 

63.  Sammlung  von  Hiilfstafeln  zur  Berechnnng  barometrischerHoheubestimniungen. 
ZuHammengestellt  von  A.  Moritz  und  H.  Kiefer.    Tiflis,  1870. 

()4.  Osservazioui  metoorologiche  con  speciali  istruzioni  intomo  a  qnclle  plnvionie- 
tricho  raccolte  sotto  la  direzione  del  P.  Francesco  Denza,  direttore  deU*  osservatorio 
del  R.  CoUegio  Carlo  Alberto  in  Moncalieri.    Torino,  1873. 

(>5.  The  Greek  Philological  Society  in  Constantinople,  Tomoe  E,  1870-*71. 

<)6.  Nouvelle  classification  des  nuages,  par  Andr6  Poey.    Paris,  1873. 

67.  Zeitschrift  der  oesterreichischen  Gesselschaft  fiir  Meteorologie.  Redigirt  %  on  Dr. 
C.  Jelinek  und  Dr.  J.  H.nnn.    Band  7.    Wien,  1872. 

()8.  Meteorologische  Beobachtungen  angestellt  anf  der  Leipziger  Universitats- 
Sternwarto  ini  Jtthre  1871.    Von  Prol'.  Dr.  C.  Brnhns. 

69.  Die  physikalischen  Etnwirknngcn  des  Waldes  auf  Luft  nnd  Boden  nnd  seine 
kliniatologische  und  hygienischo  Bedeutung.  Von  Dr.  Ernst  Ebermayer.  Ascbafien- 
bnrg,  1873. 

70.  Graphische  Darstellnngcn  liber  den  Gang  der  Boden-  nnd  Lnft-Temperatnr  im 
Freien  uud  ira  Waldo.    Extra-Beigabe  zu  Dr.  E.  Ebermayer.    Aschaffenbnrg,  1^73. 

71.  Riccreho  fisico  astronomicho  iutorno  all'  uranolito  cadnto  neU  agro  Romano  il 
31  di  Agosto  1872,  del  padre  G.  Stanislaus  Ferrari. 

72.  Om  Askvadren  I  svorige  &r  1871,  af  Hugo  Hildebrand  IliUlebrondsflon,  Upsala 
Universitetets,  &rsskrift,  1873,  Upsala,  1873.  yVith  Bulletin  m<^t<^orologique  nieusuelde 
rObservatoire  de  rUuiver8it<5  d'Upsal.    (Vol.  5,  Dec,  1872,  No,  1.) 

73.  Monthly  record  of  observations  in  meteorology,  &o.,  at  Melbourne  Observatory, 
November  and  December,  1872,  and  January,  1873.    (Robt.  L.  J.  EUcry.) 

74.  Monthly  notices.  Meteorological  Society  of  Mauritius.    (February  13, 1873.) 

75.  Stonyhurst  College  Observatory.  Results  of  meteorological  and  maguetical  ol>- 
sorvations,  1872. 
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76.  Aonales  de  la  Society  d^dmalation  du  d^partement  des  Vosges.  Tome  14e,  ler 
eahier.    Paris,  1871. 

77.  Le  stelle  cadeuti  del  27  Novembre  1672,  nota  del  P.  Angelo  Secchi.    Soma,  187.*?. 
7e»,  Specola  reale  di  Napoli.    Ossen-azioDi  meteoricbe  delP  Ottobre,  Novembre,  Di- 

cembrc,  1872,  fatte  dair  astronomo  Professore  F.  Brischi.    (3  parts.) 

79.  Monthly  record  of  meteorological  observations  taken  at  Melboarne  Observ- 
atory, for  February,  1873,  under  the  superintendence  of  Robert  EUery. 

80.  Notes  on  the  climate  of  Victoria,  by  same. 

bl.  Det  Koncelige  Norske  Videnskabers  Selskabs  Skrifter  i  det  19de  Aarhundrede, 
7de  Binds,  Ist  Uefte,  (nied  6  Plancber.)    Throndhjem,  1872. 

yi.  Die  Pflanzenwelt  Norwegens.  Ein  Beitrag  zur  Natur-  und  Caltnrgescbichte  Nord- 
Eoropas.    Von  Dr.  F.  C.  Sohtibeler.    (AllgemeinerTlieil.)    Christiania,  1873. 

83.  Norsk  Meteorologisk  Aarbog  fur  1871,  udgivet  af  det  Meteorologiske  Institut. 
Christiania,  1872. 

84.  Aonalen  des  physikaliscben  Central-Observatoriums.  Herausgegeben  von  H. 
Wild.   Jahrgaug  1871.    St.  Petersburg,  1873. 

^.  Jahrbiicher  der  k.  k.  Central- Anstalt  fUr  Meteorologie  und  Erdmagnetismus.  Von 
CarlJelinekundCaril'Yitch.    Wien,1873. 

^  Mittheilnngen  aua  dem  Archiv  des  Voigtliiudischen  alterthnmsforschenden 
Veieios.    41ster,  42ster  und  43ster  Jahresbericht. 

87.  The  cyclone  in  the  Bay  of  Bengal  in  June,  1872,  by  W.  G.  Wilson,  officiating  mete- 
orological reporter  to  the  governor  of  Bengal. 

(^.  Meteorolog-Bulletin  des  pbysikalischen  Central-Observatoriums.  St.  Petersburg, 
l?^2-*73. 

*>.  BoHetin  international  de  I'Observatoire  de  Paris,  1872-73. 

90.  Telegrafische  Witterungs-Berichte.  Von  k.  k.  meteorologiscben  Central-lnstitut 
Hobe-Warte  bei  Wien,  1873.    F.  Osnagbi. 


Paper  12. 

ACCOUNT  OF  SALES  OF  MAPS. 

1873. 

March  :{l.    30  maps,  in  two  colors,  at  3  cents $0  90 

April    15.    60  majw,  in  two  colors,  at  3  cents 180 

31ay       1,  100  maps,  manifold 2  75 

8.    30  mai>8,in  onocolor,at  2  cents (M) 

12.  30  maps,  in  one  color,  at  2  ceuts GO 

13.  50  maps,  in  one  color,  at  2  cents 1  00 

Jane     9.    60  maps,  in  one  color,  at  2  cents 1. 'iO 

10.    10  map8,in  onecolor,at2  cents 20 

12.      5  maps,  in  one  color,  at  2  cents 10 

17.    75  majw,  in  one  color,  at  2  cents 1  ;'0 

17.    50  maps,  in  oue  color,  at  2  cents 1  00 

20.  100  maps,  manifold 2  75 

23.    50  maps,  in  one  color,  at  2  centiS 100 

26.    25  maps,  without  reports,  at  H  cents 37 

Joly     17.  333  maps,  in  two  colors,  at  3  cents 9  99 

17.  200  maps,in  onecolor,at  2  cents 4  00 

20.    25  maps,  in  one  color,  at  2  cents 50 

25.    13  maps,  in  two  colors,  at  3  ceuts \^ 

Ang.    11.  104  maps,  in  two  colors,  at  3  cents 3  12 

25.    93  maps,  in  two  colors,  at  3  cents 2  79 

Sept    11.    14  maps,  in  two  colors,  at  3  cents 42 

19.  100  maps,  manifold 2  75 

19.    50  maps,  in  one  color 1  00 

2^    93  maps,  in  two  colors,  at  3  cents 2  79 

21>.      5  maps,inone  color, at  2  cents 10 

30.    30  maps,  in  two  colors,  at  3  cents 90 

44  52 
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Monthly  and  annual  mean  temperatures,  October,  1872,  to  September,  1873. 


1873. 

1873. 

1    ^ 
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-1 

1 

u     1 

Stations. 

1 

i 

o 

1 

»? 
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1 

1 

B 
C 
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0 
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0 

0 

0 

0 

0 

0 
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Alpena.  Mich 

AaiEuaU.  Ga 

Baltimore,  Md 

45 

31.4 

17.1 

l.\6 

17. 8     25. 7 

36.3 

4a  9 

60.2 

6a9 

6a9 

5a7  '  39.79 

62 

48.9 

41.7 

44.8 

49.  U  1  52.  3 

64. 2  ^  7-2. 4 

7a  6 

kO.8 

7a  8 

74-  4    62. 41 

5a3 

43.6 

32.2 

.34 

35. 5  !  40. 3 

51.9  1  62.3 

T3.9 

79.4 

7a  3 

68      :  M.M 

Bostou,  Ma«8 

52.1 

40.7 

24.1 

26.3 

27.5 

34.2 

44.0 

56,8 

67.2 

72.8 

6a7 

61.7  ;  4«',05 

Breckenndce.Minu 
UuflSiIo,  X.  Y 

45 

21 

0.4 

2.3 

a6 

16.4 

35 

52 

69.5 

67.6 

67 

49. 1  1  36. 15 

50.1 

37.5 

26.1 

24.8 

26 

31.2 

42 

54.5 

67.5 

69.5 

67.8 

59.3  1  46.3 

Bnrlington,Vt .... 
Cairo,  III 

47 

35.4* 

15.4 

17.5 

ia9 

28 

41,3 

54 

66.01 

70.8     67.2 

59. 3     43. 4 

57.6 

40.7 

x9.2 

30.3 

•3a  4 

4&5 

55.4 

66.7 

77.5 

7a  7 

7a  2 

68.9     55.67 

Cape  May,  N.J... . 
Ctiarleston,  S.  C  ... 

56.2 

43 

31.4 

32.7 

32.2 

37 

46.8 

55,9 

67.7 

Ta2 

73.2 

66.5    51.83 

64.8 

53.8 

45.8 

4a  1 

53.4 

53.6 

64.5 

74.9 

7a  1 

80.9 

77.7 

76        64.3 

CbeyeQiio,  Wyo  ... 

Cbicago,Ill 

CiDoinnati.  Ohio. . . 

45.2 

28.2 

2:1.4 

24.6 

25 

39.7 

34.4 

49.2 

69.5 

69.7 

69.3 

Sa  9     44. 5 

50.8 

32.5 

'JO.  3 

20.7 

24.6 

:i4.6 

42.3 

5a9 

70.3 

71.2 

71,7 

62.4  '  46.*26 

56.9 

40.4 

29.5 

3L1 

35.9 

41.9 

53.0 

66.5 

77.8 

77.6 

7a  3 

67. 6     54  61 

Clevelaucl,  Ohio 

52 

35.8 

21.9 

24 

26.9 

32.9 

44.8 

57.3 

70.3 

71.9 

7a  6 

6a  2  ]  47.  ea 

CorlDDo,  Utah 

4&9 

29.6 

31.2 

31.4 

84.3 

:16.7 

44  3 

5L8 

69.1 

76.2 

Tas 

61.4  !  4dl^ 

DavoDpoi-t.  Iowa . . 

52.1 

32.9 

ia7 

17.1 

33.9 

3a  7 

46.9 

59.6 

77.'9 

7a  6 

78 

62.3     4a  47 

Denver,  Colo 

5U 

32.5 

27.6 

30 

30.3 

44 

39.8 

5a3 

68.9 

71.'4     70.8 

K),  7     4?.  19 

Detroit,  Mich 

49.1 

32.9 

20 

20,6 

22.9 

30.9 

42 

56.9 

69.3 

70.5  1  7a  1 

60.  9  1  45. 3 

Dnluth,  Minn 

46.6 

2&9 

5 

7.6 

15.1 

25.3 

38.4 

45.8 

58 

64. 5     64.  4 

53. 1  I  37. 55 

£«canal>a,  Mich. . . . 

47 

27.2 

11.3 

13.3 

15.4 

23.9 

36.2 

50.9 

69.3 

68.4  •  65.2 

52.1  1  40.01 

Fort  Benton.  Mont 

47.2 

24.3 

11.3 

1&5 

]a4 

36.4 

40.^ 

5-2.4 

64.1 

69.8  1  69.3 

5a2  '  41.97 

Foit  Sully,  Dak... 

52.3 

24.5 

11.5 

9.6 

14.7 

32.4 

41,5 

54.5 

74.3 

74.3  1  75.5 

57.3     43  52 

Galveston,  Tex 

71.9 

58.2 

51.4 

49.8 

59.3 

63.2 

68 

75 

82 

83 

83 

80      1  6^73 

Grand  Haven,  Mich 

4&3 

33.4 

20.5 

19.2 

22.6 

30.2 

41.9 

54.9 

69.1 

68.2 

69.1 

57.8     44.6 

Indianapolis,  Ind.. 
Indianok,  Tex  .... 

50 

36 

24.4 

35 

30.4 

38.5 

50.3 

64 

77 

75.5 

75 

64      '  50.B4 

71.5 

57.5 

50.3 

51.5 

60.3 

65.3 

67.6 

75.5 

82.3 

83.2 

82.1 

79.8  1  e-.tf3 

Jncksonvillo,  Fla. . 

68.2 

58 

51 

52.4 

59.2 

5a  9 

69.2 

75.6 

80 

81.6 

ril.6 

7a  5  ;  67.  &'. 

Keokuk,  Iowa 

55,5 

34.6 

20.5 

17.6 

26.1 

3a7 

4a  5 

61.5 

77.9 

7a  3 

7a  7 

eae    49.  a? 

Key  West,  Fla.... 

7a  2 

73.7 

69.1 

69.9 

72.1 

71.5 

76.8 

82.4 

8a6 

83 

83.5 

82.  5  1  77. 19 

Knoxville,  Tonn... 

55.3 

40.2 

33.5 

34.6 

41.2 

43.8 

56.8 

6a8 

74.3 

7a  2 

7a  3 

68.6     55.71 

La  Crosse,  Wis .... 

27.3 
56.1 

9.7 
49.7 

6.7 
50.3 

17.7 
57.6 

30.7 

57.8 

4a  7 
67.7 

57.5 
75.2 

7a6 
77.7 

7-2.4 
79.8 

71.9 

7a  6 

56.6  1 

Lake  City,  Fla 

'66"7" 

7at^|  66.16 

Lea  ven  worth ,  Kans 

56.4 

35 

21 

19 

30 

42.1 

4a  6 

63 

7.'i.5 

77.5 

79.3 

Ga4     51.05 

Lexiueton,  Ky  . . . . 

38.2 
39.5 

27.9 
29.4 

30.4 
3L1 

35.6 
36.8 

40.9 
43.3 

5ai 

54.6 

64.7 

67 

7a7 

78 

7a  5 

79 

7a7 

78 

6a8    

Louisville,  Ky 

'56.' 6* 

69.5;  5i23 

Lynchburgh,  Va... 
Marquette,  Mich.. 

55.9 

40.9 

32 

33.6 

3a  5 

42 

59.5 

62.7 

72.3 

75  7 

Tai 

69.1  !  54.6 

45.5 

29.1 

12 

12.5 

18 

25 

35.4 

45.3 

59 

6ai 

6a4 

51.4  '  3e.3 

Memphis,  Tenn  ... 

59 

44 

34 

35 

44 

.M) 

60 

60 

79 

78 

79 

"*      1  ?!?o 

Milwaukee,  Wis... 

47.2 

31.4 

15 

16.8 

21 

32.2 

38.9 

49.7 

66.9 

68.1 

-as 

.•19. 8  ;  41 H 

Mobile.  Ala 

65.6 

54 

47.9 

46.3 

56.1 

57 

65.7 

7a  9 

79.4 

82.2 

«).3 

7ai,6a36 

Mont^mery,  Ala  . 

63.3 

50.2 

45.5 

44.1 

53.3 

52.1 

64.2 

67.1 

79.3 

81,8 

80,2 

75      1  63 

Mount  Washing- 

ton, N.H 

29.6 

18.5 

3.8 

10.1 

7.3 

12L4 

33.6 

30.4 

43.9 

47,1 

44.3 

3ai  1  25.39 

Nashville,  Tenn... 

5a5 

42.8 

33.9 

35.4 

4a  6 

47.4 

59.4 

70 

77.9 

80 

80.1 

72.5     oa45 

New  Haven,  Conn 

24.7 
25.5 

2&9 
26.3 

33.2 
32.9 

44.2 
43.6 

55.9 
54.4 

67 
64.9 

72.3 
71.2 

69 

69 

62.7    

New  London,  Conn. 

si's 

ioJi' 

23.6' 

61.8  '  47.07 

New  Orleans,  La  . . 

6a4 

57,4 

51.  4 

49.5 

60.5 

60.4 

66.9 

ra7 

80.1 

82.4 

81.8 

7a7     67.55 

New  York,  N.Y... 

54.1 

40.6 

27.7 

2a5 

29.3 

35.7 

46  3 

57.6 

oao 

7a  9 

71.4 

6a4.  49.96 

Norfolk.  Va 

58.9 

46.2 

36.8 

4  J.  7 

41.3 

45l5 

56.  7  ;  64. 1 

74.2 

79.3 

7a7 

7a  2  !  .'57.55 

Omaha,  Nebr 

53 

30.6 

19 

16.9 

36.9 

3a  2 

44. 3  1  59 

74.4 

7a  7 

77.1 

60.6     47.96 

Oswego,  N.Y 

Pembina.  Dak     . . 

50.3 

38.3 

33.9 

23.7 

34.3 

30.2 

4-2. 6  i  5a  1 

65.3 

7a4 

6a8 

ea8i  4a  75 

ia4 

41.2 

12.0 
37.1 

aa9 

45.3 

513 
59.6 

66.1 
70.6 

613 

64.4 

4a8  > 

Philadelphia,  Pa... 

'si*  9 

"28.9' 

'2a  9' 

"S9.'8' 

7a  4     72.3 

6a  1   5a75 

Pittsburgh,  Pa.... 

52 

36 

25 

29 

39 

36 

48         61 

73 

74 

71.9 

ea  6  j  4a  w 

Portland,  Me 

47.6 

36.3 

ia3 

19.8 

31.8 

31 

40.9  1  52.4 

68.3 

68.4 

65.1 

.•ia3i  4a .-ii 

Portland,  Oreg  ... 
PuntaRaBsa,Fla.. 

."a 

41.6 

41.9 

44.4 

40.6 

4a  1 

51.3  1  55.9 

61.5 

68 

67.7 

61.9     53  8^1 

75 

68.3 

63.5 

62 

66.4 

65.2 

.  72. 8     7a  8 

80.6 

80.9 

80.5 

eai ,  72.82 

Koohester,  N.  Y  . . . 

47 

34 

20 

20 

32 

29.5 

42 

55.6 

67.7 

70.7 

6a7 

ea3 

44.  M 

San  Diego,  Cal 

62 

5a  5 

54.6 

53 

52.9 

57 

58 

60 

63 

66 

63 

68 

GO.** 

San  Francisco.  Cal. 

5a6 

55.7 

52 

54.1 

50.4 

54.3 

54.4 

55.6 

57.8 

57.9 

59.1 

57.8 

55.63 

Santa  F6,N.Mex.. 

49 

33 

32.6 

29 

32 

44 

44 

56 

6a6 

71 

66 

61 

49,02 

Savannah,  Ga 

64 

54 

46.5 

49 

55 

55 

67 

74 

7a8 

81 

80 

^^-^  s-s? 

Shreveport,  La.... 

65.5 

50 

42 

42.2 

52 

5a9 

64.8 

72.9 

79.6 

81.6 

81.7 

7a7  6a9i 

Saint  Louis,  Mo... 

57.7 

3ai 

25.7 

36 

33.6 

43.6 

51.2 

65.1 

77.1 

77.5 

7a  5 

6a6 ,  5a3 

Saint  Paul.  Minn.. 

47.2 

S3.8 

6.7 

14.3 

26.7 

41.9 

5&1 

73 

71 

70.7 

41       

Toledo,  Ohio 

51.3 

34.3 

'21.1* 

23.2 

26.6 

34.9 

45.9 

6as 

74 

74 

72.1 

62.6'  48.26 

Yicksburgh.  Miss 
Virginia  City,  Mont 
Washington,  D.  C  . 

6&1 
43.9 
55.8 

51.3 
23.6 
42.2 

45 

lae 

31 

43 

33.4 

31.7 

54 
15.6 

5a5 

66.2 

73 

80 
56.9 

68 

82 

76        64.67 

31.1 

'41.' 5' 

'53.3' 

"sao' 

7a  5 

80.' 3 

7I9" 

6a  3    54."  i? 

Wilmington,  N.  C  . 
Woods'  Hole.  Mass. 

62.4 

51.7 

41.5 

47 

5a3 

51.6 

6S.9 

71.3 

78 

81.4 

79.6 

74.1     68.63 

39 

31 
35.5 

33.8 

33.9 
3a3 
38.3 

42 

49.8 
50.3 

51 

sa5 

61.5 

61 

67.8 
7a  6 

68 

Tas 

71.8 

68 

6a7 

Ta6 

62      

Wytheville,  Va. . . . 

61.6, 

Morgantown.W.Va 

62.8  ' 
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12 
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9 

6 
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57 

8.W. 

4 

5 

3 

6 
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9 

28 

9 

85 

41 
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41 

50 
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22 

50 

39 

33 

W 
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1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

13 

6 

12 

IT 

10 

5 

"T 

8 

IT 

14 

15 

81 

36 

34 

38 

N.W. 

14 

23 

19 

16 

28 

23 

5 

8 

7 

4 

9 

56 

19 

46 

63 

W. 

16 

19 

19 

U 

8 

90 

3 

10 

17 

6 

8 

32 

33 

43 

38 

&W. 

6 

9 

12 

4 

3 

11 

9 

17 

14 

8 

9 

25 

39 

84 

19 
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s. 

7 

8 

7 

9 

2 

2 

7 

8 

9 

7 

12 

11 

84 

37 

18 

SB. 

5 

9 

4 

3 

6 

7 

15 

10 

6 

7 

11 

35 

23 

25 

13 

£. 

4 

1 

3 

11 

2 

1 

13 

5 

3 

13 

8 

23 

20 

13 

16 

N.B. 

13 

4 

10 

12 

10 

12 

21 

16 

5 

21 

9 

47 

42 

26 

3«J 

0 

15 

11 

7 

11 

15 

12 

3 

11 

8 

19 

13 

9 

26 

40 

35 

33 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

6 

4 

7 

6 

2 

8 

6 

5 

"T 

17 

2 

16 

"ST 

16 

17 

N.W. 

23 

41 

58 

46 

40 

46 

41 

21 

18 

15 

12 

20 

108 

45 

84 

138 

W. 

10 

13 

17 

9 

8 

17 

4 

10 

16 

33 

13 

20 

31 

52 

43 

34 

aw. 

9 

11 

5 

7 

4 

11 

1 

7 

15 

18 

5 

7 

19 

30 

27 

16 

Boiton,Ma« 

s. 

10 

7 

4 

4 

7 

1 

5 

11 

5 

9 

4 

11 

17 

18 

28 

K 

aB. 

3 

3 

6 

1 

2 

7 

2 

4 

6 

4 

I 

'  5 

13 

11 

10 

9 

£. 

13 

4 

1 

10 

8 

5 

20 

22 

19 

18 

24 

16 

47 

55 

33 

19 

N.B. 

12 

3 

I 

4 

5 

4 

7 

7 

4 

7 

5 

1 

18 

16 

16 

10 

0 

5 

2 

3 

5 

4 

0 

2 

5 

1 

8 

12 

8 

7 

21 

15 

12 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

K. 

7 

~T 

13 

19 

6 

17 

42 

23 

16 

17 

18 

12 

82 

51 

28 

38 

N.W. 

23 

44 

28 

30 

26 

29 

11 

6 

18 

13 

5 

30 

46 

35 

97 

84 

W. 

10 

7 

15 

4 

9 

4 

4 

1 

2 

5 

4 

5 

9 

11 

22 

28 

aw. 
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4 

0 
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3 
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14 
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9 
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38 

9 
14 
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23 
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34 

4 
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13 

4 

30 

14 
25 
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17 
28 

4 
25 
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1 

0 

5 

6 

5 

2 

6 

6 

3 

16 

14 

8 

•  3 
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8 
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12 

3 
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19 
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57 
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Statement  showing  how  many  times  the  wind  was  observed  hlowingf  ^c.~Contuia< 


P 

t 

'? 

si 

tatioiL 

Wind. 

1 

1 

Decombei 
January, 

i 

Ji 

t 

l^l 

1 

< 

1 

1 

& 

i 

a 

s 

N. 

18 

12 

1 
14  1  16 

10 

9 

4 

9|  4 

4 

13 

19 

99 

91 

N.W. 

9 

13 

18  '  11 

11 

15 

10 

4,  6 

7 

9 

7 

99 

15 

W. 

3 

12 

6  ;  14 

12 

10 

15 

19  I  6 

7 

5 

I 

37 

18 

S.W. 

4 

5 

5 

7 

4 

10 

10 

6  1  7 

11 

8 

7 

96 

96 

Cairo.  HI 

s. 

17 

17 

19 

33 

12 
6 

17 

13 
15 

18  '  34 
7  ,  13 

22 

11 

17 

48 
39 

57 
96 

^^OkA V|  .&U  ......•••••. 

S.E. 

12 

15 

5 

5 

17 

9 

5 

11 

E. 

5 

0 

3 

8 

10 

3 

5 

15  '  11 

10 

19 

5 

93 

33 

N.E. 

2 

7 

18 

6 

15 

9 

14 

17  14 

16 

9t 

19 

40 

51 

0 

33 

9 

5 

3 

4 

3 

4 

5   6 

7 

16 

11 

19 

29 
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0 

0 

0 

0 

0 

a 

0 
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0 

0 

0 

13 
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9 
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7 
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2 
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7 

15 

11 

90 

N.W. 

20 

32 

37 

85 
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31 
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11 

67 

90 

W. 

la 

14 

14 

8 

4 
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7 

9 

9 

39 

16 

8.W. 

8 

6 

8 

4 

7 

7 

3 

5  10 

0 

4 

11 

14 

93 

S. 

14 

12 

9 

14 

10 

30 

14 
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41 

35 

92 

60 
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aE. 

10 

7 

1 

5 

3 

3 

7 

16  !  10 

19 

9 

8 

95 

31 

E. 
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3 

4 

7 

8 

4 

90 

17  11 

7 

94 

9 

41 
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N.E. 
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3 
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9 
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12 

95 

90 

Calm. 

S 
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8 
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9 

0 
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0 
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20 

24 
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9 

74 

57 
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S. 
S.E. 
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5 
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3 
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0 
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9 
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3 
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17 
5 
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91 

8 
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8 
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10 

53 
91 
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33 

E. 

7 

7 

5 

5 

6 

6 

6 
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9 

30 

52 

N.E. 
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9 

9 

13 

9 
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3 
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24 

90 

22 

Calm. 
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14 
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9 
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0   1 

6 

It 

1 

12 

18 

* 
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0 
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0 

0 

N. 

12 

18 

16 
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15 
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8 

11 

36 

24 

N.W. 
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13 
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10 
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30 
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8 

6  1  48 

18 

W. 

36 

27 

20 

38 

34 

47 
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14 

17 

16 

93 

21 

80 
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S.W. 

4 

10 

13 

8 

12 

10 

8 

7 

6 

10 

3 

12 

25 

21 

s. 

6 

4 

7 

3 

10 

9 

3 

7 

It 

17 

17 

13 

19 

45 

Cheyenne,  Wyo < 

S.E. 

1 

0 

1 

1 

a 

0 

3 

to 

14 

7 

10 

3 

12 

31 

£. 

1 

0 
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1 

3 

0 

0 

11 

6 

9 

9 
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11 

24 

N.E. 

4 

I 
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0 

1 
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3 
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10 

90 

Calm. 
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5 

13 
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13 
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9 

n 

99 

37 

Blank. 
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13 
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9 

7 

42 

6 

S.W. 

11 

27 

25 

25 

33 

9 

13 

15 

90 

96 

90 

35 

37 

66 

Chicago,  111 

s. 

17 

16 

16 

20 

15 

15 

6 

13 

12 

10 

4 

4 

33 

9b 

S.E. 

6 

15 

3 

2 

4 

13 

0 

3 

9 

9 

6 

9 

16 

24 

E. 

7 

2 

4 

7 

6 

3 

10 

11 

7 

9 

9 

4 

94 

95 

N.E. 

10 

0 

2 

10 

9 

9 

17 

16 

23 

17 

29 

6 

42 

62 

Calm. 

3 

0 

6 

1 

1 

5 

10 

7 

0 

0 

tl 

0 

92 

11 

Blank. 

0 

e 

U 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

«l 

N. 

13 

12 
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"lo" 

~ 

10 

~ 
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5 

6 

"S" 

16 

98 

32 

N.W. 

17 

14 

17 

14 

19 

15 

17 

16 

9 

17 

5 

IH 

38 

31 

W. 

1 

14 

9 

19 

10 

18 

17 

7 

11 

10 

6 

5 

42 

97 

S.W. 

10 

19 

11 

13 

13 

9 

18 

13 

14 

11 

11 

9 

40 

36 

Cinoinnati,Ohlo 

&E. 

16 
5 

10 

7 

8 
3 

14 

4 

13 
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18 
19 

11 

7 

11 
18 

13 
15 

91 
19 

7 

7 

to 

15 

40 
37 

41 
34 

E. 

6 
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5 

13 

8 

3 

6 

0 

14 

4 

11 

5 

18 

99 

N.E. 

5 

4 

7 

5 

7 

6 

7 

17 

9 

It 

95 

7 

30 

45 

Calm. 

80 

5 

15 

1 

3 

2 

1 

0 

0 

1 

0 

5 

3 

1 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

1 

3 

8 

1 

3 

8 

10 

16 

17 

13 

7 

90 

"iT 

N.W. 

SO 

5 

4 

7 

a 

6 

5 

9 

7 

19 

7 

14 

90 

96 

W. 

S 

18 

83 

9 

26 

2ti 

14 

9 

6 

14 

9 

9 

51 

92 

S.W. 

12 

33 

31 

82 

10 

10 

15 

7 

6 

13 

19 

11 

39 

31 

Cleveland,  Ohio < 

S. 

9 
95 

10 
21 

16 
14 

14 

18 

11 
9 

13 
15 

5 

7 

8 
93 

12 
90 

13 

11 

9 
90 

18 
29 

96 
45 

34 

51 

E. 

S 

2 

4 

4 

7 

1 

7 

8 

5 

3 

8 

3 

16 

16 

N.E. 

11 

2 

3 

7 

6 

9 

16 

18 

17 

10 

99 

6 

43 

49 

Calm. 

0 

5 

5 

4 

11 

9 

13 

1 

1 

0 

0 

0 

33 

1 

Blank. 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Staiement  ikowing  how  manjf  times  the  wind  was  observed  blowing,  ^c. — Continued. 


Station. 

Wind. 

1 

i 

i 

i 

s 

F 

§ 
9 

1 

1 

1 

< 

i 

hs 

-^J 

1 

1 

tk 

1 

1  I 

s 

3 

t 

N. 

12 

20 

32 

15 

32 

21 

19 

16 

23 

29 

33 

34 

58 

75 

66 

79 

N.W. 

31 

17 

11 

83 

20 

34 

25 

17 

14 

10 

6 

8 

76 

30 

56 

54 

W. 

5 

I 

3 

7 

2 

5 

2 

6 

4 

1 

0 

1 

13 

5 

7 

12 

&W. 

7 

15 

11 

8 

3 

4 

3 

9 

4 

6 

10 

6 

16 

2<^ 

28 

23 

CqrlnM,Utab- 

s. 

23 

20 

19 

22 

18 

13 

18 

34 

30 

27 

28 

84 

55 

85 

66 

59 

&E. 

5 

3 

1 

3 

0 

7 

4 

5 

4 

5 

7 

4 

16 

16 

11 

.3 

E. 

3 

8 

2 

2 

1 

1 

10 

3 

S 

0 

0 

1 

14 

3 

6 

5 

N.E. 

2 

8 

5 

2 

1 

2 

3 

3 

1 

4 

3 

1 

7 

8 

11 

8 

Calm. 

6 

5 

9 

12 

7 

6 

7 

8 

8 

11 

16 

11 

21 

35 

22 

38 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

2 

4 

7 

3 

3 

3 

5 

7 

9 

11 

15 

11 

27 

20 

14 

N.W. 

19 

14 

2;) 

21 

21 

35 

18 

11 

4 

13 

4 

14 

G4 

20 

m 

65 

W. 

6 

23 

12 

13 

14 

14 

5 

4 

10 

6 

3 

9 

23 

19 

38 

39 

S.W. 

18 

18 

21 

14 

15 

13 

21 

1« 

27 

34 

30 

19 

52 

81 

55 

50 

Dw«iport,l0wa.... 

5 
6 

7 
13 

4 
6 

7 
4 

2 

7 

6 
12 
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14 

2 
12 

2 
12 

9 

7 

9 
6 

11 

7 

9 

.38 

20 
2.-1 

2:j 

26 

13 

17 

R 

10 

2 

3 

2 

2 

2 

7 

14 

8 

11 

IG 

3 

23 

35 

15 

7 

N.R 

3 

1 

11 

11 

11 

G 

19 

24 

3 

9 

12 

2 

49 

24 

G 

33 

Calm. 

23 

10 

8 

14 

9 

2 

2 

3 

17 

6 

2 

10 

7 

25 

43 

31 

Blank. 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

e 

0 

0 

1 

N. 

4 

3 

10 

9 

li 

7 

16 

11 

10 

12 

12 

11 

.'{4 

34 

18 

31 

N.W. 

3 

10 

7 

10 

4 

14 

9 

(S 

4 

2 

2 

8 

29 

8 

21 

37 
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REPORT  OP  THE  SECRETARY  OF  WAR. 


Statement  9hovcing  how  many  time$  the  wind  wa$  oh9erved  blowing ,  ^c— Continiv 
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SkUemmi  $kowmg  how  mamif  Umm  ike  wind  teas  observed  blowing,  ^o.— Continned. 
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Statement  showing  how  many  times  the  wind  was  observed  htowing,  ^c. — Continued. 


Station. 

Wind. 

P 

1 

1 

o 

1 

t 
1 

.g 

i 

1 

§ 

•-3 

•5 

1 

1 

a 

CO 

3 

< 

i 

N. 

8 

0 

5 

7 

3 

1 

7 

9 

2 

6 

4 

5 

17 

12 

13 

15 

IJT.W. 

80 

19 

32 

22 

17 

32 

6 

6 

13 

10 

15 

23 

44 

38 

62 

71 

W. 

16 

33 

27 

21 

26 

9 

9 

7 

13 

13 

9 

12 

25 

35 

61 

74 

&W. 

13 

15 

17 

18 

10 

14 

11 

6 

13 

9 

11 

16 

31 

33 

44 

45 

JCiw«ukea,Wto 

S. 
S,B. 

4 

13 

5 
14 

0 
0 

5 
4 

5 

10 

9 
13 

0 
14 

3 

8 

3 
12 

6 

18 

4 

16 

7 
19 

12 
35 

13 
46 

16 
46 

10 
14 

E. 

7 

1 

1 

6 

2 

1 

9 

14 

13 

12 

9 

2 

24 

34 

10 

9 

N.E. 

5 

2 

1 

7 

4 

8 

28 

31 

8 

6 

18 

4 

C7 

32 

11 

13 

Calm. 

7 

1 

M 

3 

7 

6 

6 

9 

13 

13 

7 

2 

21 

33 

10 

18 

Blank. 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

32 

32 

25 

24 

43 

"li" 

13 

7 

~ 

15 

~ 

20 

33 

:jo 

84 

63 

N.W. 

3 

5 

8 

14 

7 

9 

11 

5 

1 

5 

6 

7 

25 

12 

15 

39 

W. 

0 

3 

1 

2 

8 

1 

5 

5 

10 

4 

7 

2 

11 

21 

5 

11 

aw. 

5 

0 

1 

4 

2 

7 

10 

e 

21 

14 

8 

3 

23 

43 

8 

7 

]|0Ue,Aia 

a 

S.E. 

.5 

10 

11 

10 

22 
0 

33 
6 

31 
0 

33 
10 

20 
6 

18 

8 

19 
7 

9 
3 

96 
22 

57 
21 

24 
34 

43 
83 

13 

9 

5 

8 

E. 

8 

8 

1 

5 

3 

3 

2 

4 

6 

5 

13 

16 

9 

24 

33 

9 

N.E. 

17 

5 

13 

12 

6 

8 

1 

6 

8 

10 

11 

19 

15 

29 

41 

31 

Calm. 

11 

18 

28 

14 

14 

13 

11 

18 

12 

U 

13 

11 

42 

39 

40 

56 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

16 

4 

7 

8 

2 

4 

2 

4 

3 

2 

4 

7 

10       9 

27 

17 

N.W. 

15 

25 

24 

28 

23 

24 

6 

1 

10 

8 

7 

14 

31 

25 

54 

75 

W. 

4 

4 

1 

8 

10 

6 

20 

12 

8 

9 

10 

9 

38 

27 

17 

19 

&W. 

0 

4 

5 

0 

3 

5 

12 

15 

13 

14 

3 

6 

32 

3^ 

10 

8 

Ifoatpwery.AU... 

S. 
S.E. 

1 
3 

3 
12 

2 
12 

5 
15 

9 
13 

10 

18 

18 
13 

12 
23 

7 
22 

9 
IH 

8 

18 

2 
11 

40 
54 

24 

58 

6 
26 

16 
40 

E. 

15 

10 

9 

7 

9 

9 

3 

10 

Hi 

8 

11 

14 

22 

29 

39 

25 

N.E. 

7 

4 

5 

1 

1 

2 

5 

3 

3 

4 

4 

11 

10 

11 

22 

7 

Calm. 

32 

24 

28 

21 

15 

15 

11 

13 

14 

21 

28 

16 

39 

6:) 

72 

64 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

___^ 

_____ 

__^ 

__^ 

.  , 

_^ 

— _ 

■ 

N. 

2 

6 

2 

G 

4 

4 

8 

15 

3 

6 

5 

1 

27 

14 

9 

13 

N.W. 

U 

0 

0 

I 

1 

7 

5 

2 

3 

3 

1 

5 

14 

7 

17 

2 

W. 

31 

47 

60 

41 

33 

4G 

37 

30 

35 

no 

30 

56 

113 

125 

134 

134 

S.W. 

3 

9 

7 

12 

4 

6 

0 

2 

4 

6 

12 

G 

8  ;  2-2 

18 

23 

StotrMl,  Canada... 

s. 

S.E. 

17 
4 

9 
2 

7 
3 

5 
0 

2 

1 

10 

1 

3 

0 

19 
2 

20 
2 

7 

1 

Iti 
3 

10 
4 

32 
3 

43 
6 

36 
10 

14 

4 

» 

E. 

0 

2 

1 

0 

0 

1 

5 

4 

1 

2 

7 

1 

10 

10 

3 

1 

N.E. 

24 

15 

10 

26 

38 

18 

3i 

19 

22 

8 

18 

6 

69 

48 

45 

74 

Calm. 

0 

0 

3 

2 

1 

0 

0 

0 

0 

0 

1 

1 

0 

1 

1 

6 

Blank. 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 
N.W. 

W. 
S.W. 

s. 

S.E. 
E. 

N.E. 
Calm. 
Blank. 

N. 

5 
12 
19 
21 
5 
2 
3 
8 
9 
0 

4 
10 
31 
22 
4 
2 
3 

Q 

5 
7 
22 
16 
8 
4 
6 
11 

15 
5 
5 
9 

12 
6 
6 
g 

6 
5 
10 
13 
15 
6 
2 
5 

7 
4 
8 
18 
21 
3 
0 
2 

11 
11 

6 
G 

21 
2"2 

24 
20 

.... 

.... 

.... 

. ... 

.... 

... 

. ... 

5 
8 
10 
2 
3 
7 

5 
13 

7 
5 
1 
4 

58 
47 
24 
12 
15 
26 

23 
39 
4d 
11 
5 
14 

.... 

"... 

. ... 

3i«jMitaini,W.Va»< 

. ... 

. ... 

.... 

.... 

.... 

... 

.... 

.... 

. ... 

0 
2 

11 
0 

26 
0 

28 
0 

30 
0 

36 
0 

43 

0 

46 
2 

94 
0 

.... 

. . .. 

. . . . 

' "  ■ 

. . . . 

11 

1 

5 

6 

2 

0 

7 

13 

5 

4 

10 

1 

20 

19 

13 

13 

N.W. 

18 

17 

21 

11 

21 

28 

14 

23 

41 

34 

42 

62 

65 

117 

97 

53 

W. 

22 

34 

35 

38 

32 

35 

45 

39 

18 

21 

17 

9 

119 

56 

65 

105 

aw. 

17 

15 

6 

28 

11 

15 

5 

4 

5 

13 

3 

14 

24 

21 

46 

45 

^^▼-Mngton,  . 

s. 

S.E. 

1 
2 

2 
14 

6 
11 

6 
2 

4 
7 

7 
6 

4 
8 

6 
3 

1 
1 

7 
6 

0 
9 

0 
1 

17 
17 

8 
16 

3 
17 

16 
SO 

E. 

2 

0 

3 

0 

0 

0 

3 

3 

3 

4 

2 

0 

6 

9 

3 

3 

N.E. 

14 

5 

4 

1 

6 

2 

3 

0 

8 

0 

4 

0 

4 

12 

19 

11 

CsUm. 

6 

2 

3 

1 

1 

0 

2 

2 

8 

4 

6 

3 

4 

18 

11 

5 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

16 

8 

8 

11 

1 

4 

2  1    2 

0 

6 

U 

10 

~T 

15 

34 

"ll8 

N.W. 

17 

9 

16 

7 

16 

15 

8       4 

3 

5 

10 

13 

27 

18 

39 

39 

W. 

4 

19 

22 

23 

13 

13 

22     13 

n 

5 

11 

4 

4S 

25 

27 

58 

8.W. 

8 

8 

4 

6 

10 

6 

13       7 

6 

G 

0 

5 

26 

12 

21 

20 

S. 

7 

12 

8 

14 

8 

17 

i>0     12 

6 

11 

2 

5 

49 

10 

24 

30 

5aahTflle,T«m 

S.E. 
E. 

11 

4 

13 
6 

10 
5 

10       7 

8  ,    8 

U 
3 

2 
(i 

4 

6 

8 
7 

8 
8 

1 
4 

7 
5 

15 
15 

17 
19 

30 
15 

27 
31 

N.E. 

3 

8 

10 

6 

4 

0 

4 

11 

4 

3 

4 

3 

15 

11 

14 

80 

Calm. 

83 

8 

10 

10 

17 

26 

13 

34 

47 

41 

52 

:)8 

73 

140 

69 

37 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

*  Obaervationa  began  January  37, 1873. 


Digitized  by  VjOOQ IC 


442         BEPOBT  OP  THE  SECEETABY  OF  WAR. 

Statement  shomny  how  many  Umes  the  wind  was  observed  blowing,  #«.— Contii] 


Station. 

Wind. 

.5 

1 

1 

? 

►? 

1 

i 

< 

1 

•^ 

1 

< 

i 

a 

1 

i 

E 

s 

6C 

N. 
N.W. 

87 
18 

20 

18 

11 
24 

15 
88 

18 
15 

8 
10 

10 

9 
10 

8 
17 

38 
61 

2" 

3 

W. 

19 

12 

14 

8 

9 

6 

5 

5 

1 

31 

If 

aw. 

s. 

S.E. 
E. 

14 

4 
3 
0 

14 
2 
3 
0 

7 
6 
8 
0 

7 
8 
6 
5 

8 

SO 

9 

5 

16 
16 
9 
5 

16 

30 

5 

8 

13 

81 

4 

3 

17 
16 
7 
3 

32 
34 
23 
10 

4^ 

6- 

Ifew  Haven,  Conn*.. 

::.: 

:::. 

1( 

N.B. 

5 

8 

10 

13 

13 

9 

7 

19 

10 

36 

3i 

Calm. 
Blank. 

3 
0 

7 
0 

3 

0 

6 
0 

3 
0 

11 
0 

7 
0 

11 
0 

11 
0 

11 
0 

SS 

.... 

'.'.', 

.'.V. 

( 

'     ' 

N. 

13 

8 

TT 

16 

18 

10 

8 

10 

11 

11 

3t 

23 

28 

4; 

N.W. 

34 

27 

41 

29 

26 

23 

30 

18 

9 

10 

4 

10 

71 

2; 

W. 

3 

5 

14 

7 

13 

12 

5 

8 

4 

8 

3 

2 

19 

I 

aw. 

14 

19 

10 

12 

13 

21 

16 

17 

28 

84 

16 

17 

54 

64 

a 

1 

6 

2 

3 

9 

6 

3 

5 

4 

11 

7 

6 

14 

2: 

Kew  London,  Conn . . 

"■i- 

11 
1 

6 

1 

4 
1 

10 
8 

3 

4 

9 
2 

8 
10 

19 

8 

18 
5 

17 
8 

14 
4 

12 

1 

36 
20 

4< 

1 

N.E. 

16 

4 

4 

8 

5 

8 

6 

7 

7 

6 

11 

7 

31 

2^ 

Calm. 

10 

8 

a 

6 

3 

a 

4 

7 

6 

10 

14 

12 

13 

31 

Blank. 

N. 

0 

6 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

( 

17 

16 

23 

17 

9 

12 

12 

6 

"o" 

5 

3 

TT 

30 

I 

N.W. 

8 

13 

8 

17 

4 

7 

12 

6 

5 

10 

18 

6 

25 

2^ 

W. 

0 

6 

3 

6 

10 

6 

6 

7 

11 

10 

6 

2 

19 

2- 

aw. 

1 

4 

4 

4 

13 

8 

16 

6 

18 

9 

7 

1 

30 

3H 

s. 

0 

3 

7 

5 

13 

16 

7 

18 

14 

11 

9 

3 

41 

3^ 

New  Orleans.  La.... 

aE. 

8 

11 

13 

24 

14 

17 

85 

85 

23 

86 

18 

13 

07 

6- 

E. 

32 

18 

22 

7 

13 

18 

7 

7 

10 

8 

14 

22 

32 

3^. 

^^CjB^v 

N.E. 

18 

14 

11 

11 

7 

6 

5 

9 

4 

7 

9 

22 

20 

2( 

JBkI  V*  Aic^k 

Calm. 

9 

3 

2 

2 

3 

3 

0 

9 

4 

6 

15 

7 

12 

2- 

|B|i^-  *^' 1^9 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

( 

\^  ^ 

1 

0 

5 

4 

"T 

2 

3 

4 

"T 

6 

3 

5 

9 

15 

N.W. 

33 

17 

21 

16 

33 

20 

16 

15 

14 

18 

14 

18 

51 

4( 

W. 

10 

16 

83 

24 

16 

82 

18 

5 

7 

11 

6 

4 

45 

8^ 

aw. 

10 

32 

26 

16 

20 

86 

9 

15 

18 

81 

15 

23 

SO 

5^ 

a 

5 

5 

3 

3 

1 

3 

10 

15 

18 

19 

18 

11 

28 

4! 

New  York,  N.Y.... 

aE. 

15 

10 

3 

6 

4 

10 

7 

13 

8 

10 

5 

8 

30 

iS 

B. 

3 

3 

1 

1 

2 

0 

6 

9 

8 

3 

7 

5 

•15 

U 

N.E. 

17 

5 

9 

22 

15 

9 

17 

M 

10 

6 

81 

13 

41 

3- 

Calm. 

0 

a 

3 

1 

0 

1 

4 

8 

3 

5 

11 

5 

7 

K 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

( 

"ao" 

14 

21 

15 

16 

12 

13 

6 

8 

5 

4 

13 

31 

T 

N.W. 

9 

15 

10 

11 

14 

12 

11 

5 

8 

3 

1 

8 

88 

15 

W. 

3 

9 

6 

10 

5 

13 

9 

3 

5 

3 

5 

1 

25 

IJ 

aw. 

10 

6 

18 

9 

10 

14 

11 

7 

17 

80 

15 

7 

32 

56 

Korfblk,  Va 

a 

14 

12 

13 

13 

10 

21 

15 

13 

80 

28 

38 

13 

49 

» 

aE. 

E. 

14 
7 

11 

« 

3 
0 

11 

7 

7 

8 

9 
2 

11 
7 

25 
11 

9 
10 

17 

7 

10 
7 

11 
13 

45 
20 

3< 

2^ 

N.E. 

10 

10 

U 

7 

4 

6 

10 

Id 

12 

6 

11 

80 

34 

2i 

Calm. 

6 

7 

11 

10 

10 

4 

3 

5 

1 

4 

8 

10 

12 

1: 

. 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
9 

0 

0 
68 

( 

' 

IS 

4 

22 

20 

17 

24 

87 

17 

16 

IS 

"aT 

4< 

N.W. 

9 

31 

13 

19 

21 

16 

88 

13 

3 

7 

6 

9 

57 

1< 

W. 

6 

12 

9 

3 

3 

3 

5 

0 

8 

8 

a 

3 

8 

( 

aw. 

4 

6 

13 

5 

8 

8 

3 

6 

7 

5 

9 

3 

17 

8 

s. 

23 

13 

11 

11 

10 

19 

5 

8 

35 

88 

31 

84 

32 

"ti 

Oinalia,Kebr 

S  E. 

14 

9 

1 

3 

9 

8 

10 

11 

14 

31 

33 

18 

29 

5t 

£. 

4 

a 

0 

3 

1 

2 

5 

7 

0 

1 

3 

4 

14 

^ 

N.E. 

0 

1 

2 

3 

1 

0 

3 

12 

1 

8 

4 

3 

14 

]' 

Calm. 

20 

12 

23 

18 

14 

13 

5 

19 

82 

6 

16 

18 

37 

4^ 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

_o_ 

0 

0 

0 

( 

6 

5 

4 

"T 

5 

7 

"T 

5 

IT 

4 

10 

6 

16 

'i 

N.W. 

10 

23 

19 

13 

16 

80 

16 

11 

7 

9 

9 

as 

47 

2: 

W. 

7 

11 

19 

11 

18 

24 

24 

82 

86 

84 

8 

4 

70 

5t 

aw. 

3 

14 

13 

13 

2 

5 

3 

5 

3 

9 

5 

10 

13 

r 

s. 

33 

21 

21 

17 

15 

13 

4 

15 

18 

81 

20 

20 

.^ 

5f 

Oawego,K.Y 

a£. 

12 

5 

11 

22 

13 

16 

18 

16 

12 

9 

13 

15 

50 

34 

£. 

1 

a 

2 

6 

1 

3 

4 

1 

1 

1 

5 

0 

8 

N.E. 

U 

2 

3 

8 

8 

3 

7 

9 

0 

3 

12 

4 

19 

12 

Calm. 

10 

7 

1 

a 

6 

2 

10 

9 

12 

13 

11 

6 

81 

36 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

*  Obaervationa  began  Decemberjp,  1873. 

Digitized  by  VjOOQIC 


CHIEF  SIONAL-OFFICEB. 


443 


SUkmmi  Bhmoing  kow  many  times  the  tvind  wa$  oheerved  blowing,  ^e. — Continaed. 


n 

»; 

u 

P 

S3 

SCatton. 

Wind. 

^ 
^ 

1 
1 

t 

1 

& 

1 

! 

1 

1 

i 

1 

M 

1 

1 

-5 

1 

N.W. 
W. 

aw, 

a 

aB. 

E. 
N.B. 
Calm. 
Blank. 

N. 

'.'.'.: 

3 
38 
3 
7 
3 
11 

S 
33 

3 
3 
3 
0 

8 

36 
1 
5 
1 

80 
0 
3 

19 
0 

6 

43 

0 

1 

4 
17 

1 

5 
14 

0 

3 
13 
4 

3 
4 

19 
10 
31 

18 

1 

3 
39 
3 
7 
4 
84 
3 
6 
13 
0 

5 
33 
3 
6 
3 
19 
1 
9 
15 
0 

3 

18 
8 
7 

4 
39 

1 

4 
35 

0 

5 
34 

18 
19 

10 
90 
5 
8 
9 
63 
11 
29 
51 
1 

11 
79 

7 
30 
11 
73 

5 
19 
53 

0 

.... 

.... 

PtelilBa»  Iflnn* 

.... 

0  >    0 

1 

86 

0 

4 
19 
35 

.... 

.... 

.... 

. . . . 

. ... 

8 

6 

9 

8 

6 

3 

10 

8 

~ 

:2 

8 

13 

31 

14 

36 

83 

N.W. 

81 

33 

8H 

81 

33 

37 

19 

13 

13 

8 

10 

69 

36 

63 

81 

W. 

9 

17 

16 

19 

8 

17 

7 

6 

13 

19 

13 

3 

30 

44 

39 

43 

aw. 

16 

17 

8t 

6 

13 

15 

15 

15 

81 

SO 

31 

34 

45 

62 

57 

40 

a 

5 

3 

3 

3 

0 

6 

6 

8 

8 

10 

4 

9 

30 

33 

16 

5 

I1iUidfl4iUa,Pa.... 

as. 

3 

4 

3 

3 

3 

8 

5 

8 

10 

9 

8 

8 

15 

37 

15 

7 

E. 

9 

1 

8 

9 

6 

4 

15 

15 

10 

6 

15 

8 

34 

31 

18 

17 

K.E. 

SO 

6 

18 

85 

13 

7 

9 

17 

14 

8 

15 

14 

33 

37 

40 

50 

Calm. 

3 

5 

0 

0 

4 

3 

4 

3 

1 

1 

1 

3 

9 

3 

9 

4 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

3 

3 

3 

4 

3 

6 

9 

IT 

11 

6 

4 

18 

38 

14 

9 

N.W. 

18 

15 

18 

13 

15 

14 

16 

13 

11 

13 

15 

35 

43 

39 

58 

46 

W. 

13 

83 

16 

17 

37 

30 

17 

8 

15 

31 

10 

9 

55 

46 

43 

68 

aw. 

11 

19 

81 

It 

6 

11 

11 

6 

13 

34 

14 

11 

38 

51 

41 

38 

a 

9 

7 

5 

13 

7 

10 

4 

6 

7 

8 

1 

9 

20 

16 

35 

84 

ftttriiw^Pa 

aE. 

5 

4 

9 

7 

5 

5 

10 

13 

7 

1 

4 

7 

28 

13 

16 

31 

E. 

8 

4 

4 

13 

8 

6 

5 

11 

4 

3 

15 

6 

22 

31 

18 

34 

N.E. 

10 

6 

6 

5 

4 

5 

7 

7 

7 

4 

U 

7 

19 

28 

33 

15 

Calm. 

13 

10 

10 

13 

8 

9 

14 

SO 

15 

9 

11 

12 

43 

35 

35 

31 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

d 

0 

N. 

" 

r 

^ 

17 

"IT 

9 

11 

7 

13 

"T 

3 

4 

~ 

9 

24 

IT 

le^ 

31 

N.W. 

11 

6 

14 

16 

11 

16 

13 

19 

15 

10 

13 

10 

48 

37 

37 

41 

W. 

15 

83 

34 

16 

15 

11 

7 

5 

6 

7 

5 

8 

23 

18 

45 

55 

aw. 

7 

16 

19 

81 

14 

30 

15 

17 

34 

39 

17 

22 

63 

70 

45 

54 

a 

18 

17 

7 

3 

3 

3 

3 

31 

13 

8 

13 

13 

26 

32 

48 

11 

tWtlad^Me 

as. 

5 

3 

3 

3 

0 

5 

7 

3 

7 

8 

10 

12 

14 

25 

30 

4 

s. 

5 

0 

0 

0 

3 

0 

3 

1 

3 

3 

1 

1 

4 

7 

6 

3 

N.E. 

5 

8 

8 

13 

16 

13 

17 

13 

11 

7 

11 

3 

43 

29 

10 

30 

Calm. 

7 

7 

14 

15 

13 

9 

13 

IS 

9 

17 

18 

12 

33 

44 

36 

41 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

K. 

~ 

6 

~ 

3 

3 

1 

3 

5 

0 

T 

6 

3 

9 

8 

9 

13 

N.W. 

35 

9 

13 

13 

13 

13 

17 

35 

30 

46 

33 

41 

IW 

109 

75 

36 

w. 

5 

5 

1 

4 

6 

13 

8 

33 

8 

14 

14 

» 

43 

36 

19 

11 

aw. 

3 

9 

6 

4 

1 

5 

3 

6 

10 

0 

3 

1 

14 

12 

13 

11 

a 

13 

13 

6 

13 

6 

13 

3 

1 

5 

3 

4 

5 

15 

11 

31 

84 

P«tlnd,Oicgao.... 

as. 

14 

10 

33 

30 

88 

39 

30 

15 

31 

13 

13 

6 

84 

47 

30 

80 

E. 

8 

81 

11 

13 

0 

3 

3 

5 

7 

3 

8 

4 

10 

18 

37 

33 

N.E. 

5 

3 

5 

4 

7 

0 

7 

5 

3 

6 

3 

3 

13 

12 

11 

16 

Calm. 

86 

14 

18 

11 

13 

8 

18 

8 

6 

7 

10 

18 

34 

33 

58 

43 

Blank. 
N. 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

8 

87 

30 

30 

IT 

^ 

14 

"T 

9 

T 

6 

1 

45 

17 

36 

51 

N.W. 

8 

8 

0 

15 

16 

9 

11 

4 

4 

3 

3 

4 

34 

9 

20 

40 

W. 

1 

5 

3 

3 

1 

9 

13 

15 

13 

6 

7 

7 

37 

36 

13 

7 

aw. 

0 

0 

1 

4 

7 

7 

10 

13 

30 

17 

15 

13 

30 

53 

13 

18 

8. 

1 

10 

9 

9 

13 

8 

18 

13 

4 

11 

6 

9 

32 

31 

80 

30 

PntoBaan^Fla.... 

as. 

3 

3 

4 

14 

9 

7 

8 

13 

9 

11 

7 

5 

27 

37 

10 

37 

B. 

10 

11 

11 

10 

8 

7 

11 

19 

80 

37 

38 

34 

37 

75 

55 

30 

N.E. 

61 

83 

34 

18 

10 

81 

10 

11 

10 

17 

31 

17 

42 

48 

101 

63 

Calm. 

1 

4 

1 

0 

1 

3 

1 

0 

1 

0 

0 

0 

3 

1 

5 

8 

Blank. 

0 

0 

0 

0 

9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

5 

1 

3 

1 

3 

0 

18 

4 

11 

13 

7 

23 

30 

13 

6 

N.W. 

19 

13 

14 

8 

8 

13 

14 

15 

84 

10 

13 

17 

41 

46 

49 

30 

W. 

13 

33 

41 

36 

36 

41 

86 

83 

8 

35 

14 

19 

89 

47 

65 

103 

aw. 

84 

S3 

18 

15 

8 

13 

6 

9 

13 

34 

19 

31 

28 

56 

78 

41 

«odi«tor,H.T 

8. 

4 

18 

7 

15 

9 

5 

3 

9 

8 

6 

4 

5 

16 

18 

81 

31 

aE. 

13 

3 

6 

15 

10 

13 

11 

17 

6 

7 

." 

7 

41 

37 

83 

31 

E. 

6 

1 

8 

7 

4 

5 

10 

3 

13 

3 

10 

1 

18 

34 

8 

13 

N.E. 

8 

4 

8 

4 

6 

3 

3 

14 

8 

7 

13 

4 

20 

S8 

16 

18 

Calm. 

8 

0 

1 

8 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

8 

3 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

*  ObMiralioiia  bagan  November  1, 1673.   January  and  February  Incomplete. 


loompiece.  ^  t 

Digitized  by  VjOOQIC 


444 


REPORT  OP  THE  SECRETARY  OF  WAR. 


Siaiement  shounng  how  many  timea  the  wind  was  observed  hlowingf  ^c — ContL 
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StaiemeHi  9kowing  Aoio  many  times  the  tvind  wae  ohserved  hhwingj  ^c—ContiDiied. 
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REPORT   OF   THE   SECRETARY  OF  WAR. 


Statement  skewing  how  many  times  ike  wind  woe  dbeerved  blowing^  #o.~Conti 
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REPORT  OF  OBSERVATIONS  MADE  AT  THE  ISLAND  OF  SAIN 
(BEHRING  SEA,)  BY  OBSERVER  C.  P.  FISH,  SIGNAL-SERVICE, 
FROM  JUNE  6,  1872,  TO  MAY  31,  1873. 

Island  of  Saint  Paul, 

Behring  Sea,  April  1 

Sir  :  This  final  report  that  I  have  the  honor  to  transmit  is  deemed  espec 

mediam,  not  of  exhaustive  analysis  or  even  of  approximation  to  perfect  r« 

rather  of  conveying  a  general  synopsis  of  the  meteorological  features  incidc 

area. 

ANALOGOUS  FEATURES  OF  TWO  AREAS. 

Natnrally  resembling  that  of  the  North  Atlantic  Ocean,  the  climate  of  Be 
presents  bat  few  of  those  more  wonderful  electric  and  other  phenomena  c 
climes :  but,  as  fields  for  practical  research,  I  can  conceive  of  none  more  vain 
Iceland  of  the  Atlantic  and  Saint  Paul  Island  of  the  North  Pacific.  Similarly 
in  relation  to  ocean  currents,  these  areas  can  be  readily  pictured  in  the  imagi 
aerial  maelstroms,  where,  throughout  the  year,  the  elements  are  scarcely  ev< 
and  storm  succeeds  storm  with  violent  rapidity  and  complex  change. 

PHENOMENA  OF  UPPER  CURRENTS. 


The  arrangement  of  observations  on  the  upper  currents,  which  I  have  attc 
by  no  means  perfect.    The  entries  in  the  nephelogical  and  phenomenal  re 
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ntlMr  in  the  form  of  sach  daily  memoranda  as  apply  to  tbe  movemente  of  storms  and 
tbe  geneA^  phases  attending.  Volnminons  as  these  reports  already  appear,  a  tmly 
perfect  entry  woald  involve  more  rigid  system,  so  constant  is  the  cloudiness  and 
Tsrioos  the  elemental  changes,  and,  thereby,  so  comprehensive  the  phenomena  daily 
presented  in  this  climate,  that  a  record  of  all  might  discourage  the  most  cursory 
review.  Nevertheless,  after  a  sort  of  philosophical  assumption  that  all  the  obscure 
laws  of  nature,  whether  organic  or  intellectual,  are  to  be  developed  duriug  future  ages, 
not  lor,  but  by,  the  mind  of  man,  it  occurs  that,  to  establish  from  theories  the  laws 
goTemiu^  the  progression  and  movements  of  storms,  research  into  the  most  minute 
ftod  interior  phases  thereof  should  be  prosecuted  with  unceasing  vigor. 

NEPmUiOOICAL  OBSERVATION. 

Observations  npon  the  clouds  alone  as  indicative  of  currents  and  certain  barometric 
or  other  conditions  can  be  so  extended  that,  concerning  my  own  memoranda,  I  would 
excoae  their  tedious  and  perhaps  monotouous  length  through  evidence  of  their  value  as 
amply  records  for  reference  in  the  investigation  of  any  one  particular  disturbance. 

INTERIOR  PHENOMENA. 

Another  object,  independent  of  immediate  practical  value,  appears  in  their  oontinn- 
aoee.  Recognizing  the  necessity,  in  any  system  of  observations,  of  a  con-ect  method 
It  the  beginning,  and  awaiting  instructions  and  advice  wherein  I  may  have  gone 
■stray,  I  had  deemed  these  minor  phenomena,  interesting  as  they  are  to  myself,  of  con- 
oderable  general  value,  also,  as  disciplining  the  attention  and  leading  the  perceptions 
BQVB  readuy  from  effect  to  cause. 

OBSCURITT  OF  CERTAIN    RELATIONS. 

Although  a  more  lucid  review  might  be  anticipated  fh>m  a  station  so  distant  and 
diwoBQected,  any  discussion  of  the  laws  governing  these  storms,  and,  particularly,  the 
electrical  condition  of  these  centers,  must  be  necessarily  premature,  if  not  impracti- 
cable. 

ATMOSPHERIC  PRE88C7RE. 

The  area  of  low  pressure  prevailing  during  winter  over  Behring  Sea  is  certainly 
Teiy  extended,  as  evidenced  by  former  observations  at  Sitka  and  those  records  from 
the  month  of  the  Anadyr  which  I  have  transcribed,  and  transmit  for  reference.  This 
remarkable  depression  presents  curves  and  variations  which,  althongh  not  very  ab- 
npt,  are  of  extreme  interest  in  connection  with  the  atmospheric  changes. 

VARIATIONS  OF  PRESSURE. 

Th»  difference  between  the  pressure  of  any  two  successive  months,  as  December, 
19T2,  and  January,  1673,  is  often  extreme  and  a  true  index  of  other  corresponding  con* 
ditioDs  both  thermal  askd  hygrometric. 

LOW  WINTER  PRBSSDRX. 

It  win  be  observed  that  the  low  average  of  the  winter  months  is  produced  by  ex- 
trane  minima  attending  storms ;  in  other  words,  the  normal  pressure  is  high.  I  do 
sot  here  aUnde  to  those  considerable  periods  in  which  the  barometer  has  maintained  a 
height  above  90.40  or  30.50,  but  rather  to  those  serene  intervals  in  which  the  pressure, 
entirely  uninfluenced  by  any  adjacent  depressions,  remains,  for  days  together,  above 
30-00,  as  in  the  summer  months. 

ATMOSPHERIC  WAVES. 

otherwise  than  from  the  great  daily  and  monthly  variations,  the  barometric  move- 
ments appear  to  resemble  those  of  temperate  climes.  The  great  depressions  move  for- 
^^ard  at  rates  varying  according  to  that  of  the  cirrus  cloud,  as  indicated  in  nepheloffi- 
cal  report,  and  the  high  intervening  ranges  are  traced  according  to  the  lesser  oscilla- 
tioos  (li  the  mercury  that  so  frequently  occur. 

INTERIOR  STORMS  AND  EXTENDED  AREAS  OF  DEPRESSION. 

During  each  of  two  months,  December  and  February,  depressions  occurred  which 
^^btleis  extended  over  the  entire  area  of  ocean  north  of  the  fiftieth  parallel.  These 
appeared  for  many  days  stationary,  and  reference  t<o  the  journal  iudicates  a  series  of 
minor  depressions,  to  which,  considering  their  characteristics  and  attending  phenom- 
ena, I  have  applied  the  name  and  importance  of  subordinate  *^  eddies,^'  as  wiJ  be  noted 
snder  the  head  of  stonns. 

THERMAL  CONDITIONS. 

The  range  of  temperature  over  the  area  of  which  Saint  Paul  Island  is  represent* 
stive,  is  moat  intimately  related,  as  might  be  anticipated,  to  the  extreme  high  degree 
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of  humidity  which  prevails  even  throagh  the  winter  months.  In  this  element  of  best 
we  notice,  particularly,  the  influence  ot  ocean-currents,  which  appears  similitr  to  that 
causing  the  isothermal  deviations  of  the  North  Atlantic. 

MEAN  WINTER  TEMPERATURE. 

The  past  winter  is  said  to  have  heen  "  seasonahle/'  hut  a  series  of  former  thermom«> 
trio  records  has  fallen  uuder  notice  which  indicates  that  duriug  this  period  a  bif^her 
temperature  sometimes  prevails,  and  thus,  perhaps,  a  lower  pressure.  I  am  confident 
that  a  series  of  years  would  throw  the  isothermal  of  20°  considerably  south  of  thiB 
island. 

RANGE  OF  TEMPERATURE. 

The  range  of  temperature,  both  daily  and  monthly,  is  subject  to  greater  variations 
than  in  the  summer  season.  During  a  period  of  two  or  three  months  the  sea  north- 
ward is  completely  ice-bound,  whence  it  might  be  inferred  that  the  depressions  oc- 
curring on  the  westerly  curves  of  storms  are  quite  as  abrupt  and  extreme  as  in  the 
continental  interior.  Results  do  not  Justify  this  conclusion,  as  the  thermometer  rarely 
attains  a  minimum  of —  1(P,  and  it  is  quito  evident  that,  during  the  period  referred  to, 
the  island  still  lies  within  the  inflnence  of  the  warm  currents  southward,  the  ice- 
boundaries  extending  but  a  short  distance  in  that  direction. 

ABRUPT  VARIATIONS. 

The  more  rapid  variation  occurs  on  the  easterly  quadrants  of  those  storms  ftom 
southwest,  in  which  the  indrawn  southeast  current  causes  the  temperature  to  rise 
quickly  to  near  or  even  above  32°. 

GENERAL  UNIFORMITY  OP  TEMPERATURE. 

With  exception  of  the  less  abrupt  depression  on  the  westerly  quadrants  produced 
by  the  northerly  surface  currents,  the  temperature  remarins  otherwise  remarkably 
equable,  and,  during  even  the  days  most  free  from  cloudy  the  thermometer,  if,  at  day- 
light, near  or  below  zero,  continues  near  that  degree  until  the  sun  attains  the  merid- 
ian, even  although  it  is  near  the  vernal  equinox,  and  the  wind  comparatively  light. 

AN  ISOTHERMAL  OF  ALASKA. 

The  winter  isothermal  of  Sitka  evidently  intersects  this  meridian  about  one  hundred 
miles  south  of  the  Aleutian  Isles. 

THERMAL  MAXIMA  AND  MINIMA. 

The  winter  maximum  of  temperature  is  said  to  very  rarely  attain  40'*.  The 
minimum  has  never  been  known  to  extend  below  — 14^. 

HIGH  TEMPERATURE  OF  NOVEMBER  AND  DECEMBER. 

November  and  December  are  generally  noted  for  high  temperature,  and  the  absence 
of  ice  during  those  months  is  naturally  suggested  as  among  the  known  causes  in  ad- 
vancing, OS  in  the  interior,  the  winter  minimum  to  a  period  one  or  two  months  beyond 
the  solstice. 

PERIOD  OF  GREATEST  THERMAL  DEPRESSION. 

Casual  observers  have  attempted  to  indicate  the  month  or  time  of  greatest  oold. 
Without  disputing  statements  conflicting  in  themselves,  it  is  evident  that  this  can  be 
established  only  by  extended  observations.  During  the  past  winter  March,  with  a 
mean  temperature  of  12^,  was  the  coldest  month ;  but  an  examination  of  other  pre- 
vailing conditions  points  to  this  instance  as  possibly  exceptional. 

TEMPERATX7RB  OF  SURFACE  CURRENTS. 

I  have  entered  in  phenomenal  record  erode  observations  on  the  eenenJ  course  of 
temperature  corresponding  with  surface  wind.  These  I  would  hencerorth  diseontinae 
as  an  unnecessary  addition  to  Form  4. 

TEMPERATURE  OF  SOUTHWEST  CURRENT. 

The  only  currents  worthy  of  note  by  reason  of  temperature  are  those  from  aonth- 
west  and  east-northeast.  The  southwest  current  moves  from  the  direction  of  the  warm 
Euro  Siro ;  nevertheless,  the  southeast  wind  of  the  other  southerly  quadrant  which 
frequently  attends  rain,  no  more  quickly  veers  to  southwest  than  does  the  temperatore 
materially  decrease  and  the  rain  turn  to  snow.  The  southwest  wind,  even  when  inde- 
pendent of  its  rotary  relations  to  a  storm's  center,  and,  when  once  or  twice  oheerved 
to  be  permanent  from  that  direction,  is  also  of  several  degrees  lower  temperatuxe  than 
the  average  of  the  southeast  current. 
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tEBfPERATURB  OF  EAST-NORTHEAST  CURRENT. 

Tbe  lemperatnre  of  the  east-northeast  wind  exhibits  a  rather  higher  teniperatiire, 
I  think,  than  that  of  the  current  from  dae  east;  but  this  is  a  subject  for  further  ob- 
aervation. 

RELATIVE  HUMIDITY. 

The  kygrometric  conditions  prevailing  during  the  winter  are  but  little  at  variance 
with  those  of  the  summer.  So  frequently,  indeed,  have  degrees  of  saturation  to  be 
recorded,  than  when  the  difference  is  less  than  one  degree,  I  have  entered  the  humid- 
ity as  deduced  from  a  fractional  part  thereof. 

HUBODITY  OF  VARIOUS  SURFACE-CURRENTS. 

The  north  wind  is  laden  with  the  least  moisture,  which  is  still  relatively  great.  The 
following  is  the  order  in  which  the  winds  vary  with  reference  to  an  increeue  of  rooist- 
nre:  North,  northeast,  northwest,  west,  southwest,  south,  east,  and  southeast.  This 
does  not  embrace,  however,  the  east-northeast  wind,  which  almost  invariably  advances 
a  degree  of  saturation. 

PHENOMENAL  INCREASE  OF  HUMIDITT. 

For  several  weeks  in  the  fall  months  I  noticed,  during  irregular  precipitation,  an 
iDvariable  increase  m  humidity  and  the  violence  of  the  showers  whenever  the  wind 
veered  at  all  westward  from  dne north.  A  column  therefur  was  accordingly  entered  in  one 
of  the  reports,  but,  after  the  succession  of  the  wmter  months  the  phenomena  was  no 
looger  repeated.  This  column  I  have  continued,  however,  that  it  may  be  noted,  iu 
tbe  ensniug  season,  whether  such  relations  were  purely  co-incidental,  or  owing  to  sea- 
coirents  subsequently  closed  by  ice. 

ABmirr  of  northeast  current — rrs  resemblance  to  that  of  western  eurofb. 

Tbe  aridity  of  the  northeast  wind  remains  to  be  noticed  for  its  remarkable  corre- 
ipondence  to  the  northwest  wind  of  the  States,  and  its  close  analogy  to  the  northeast 
cnrrtnt  of  western  Europe.  Whenever  the  center  of  a  storm  moves  south  of  tho 
inland,  that  current  is  thrown  into  action,  and  its  cold  aridity  speedily  condenses  the 
upper  clonds,  changes  the  storm  "  scud"  stratus  to  characteristic  cumuli,  and  in  every 
manner  denotes  the  presence  of  the  westerly  quadrants. 

ordinary  characHsristics  of  surface-currents. 

Concerning  the  winter  surface-currents  in  general,  in  nautical  idiom,  "\t  is  always 
blowing  a  gale."  During  the  season  of  the  year  under  consideration,  the  intervals 
between  tbe  storms  are  so  brief,  and  the  north  winds  of  retreating  storms  so  persistent, 
tbat  tbe  expression  conveys  almost  literal  truth.  I  have  deemed  it  expedient  to  refer, 
in  tbe  following  general  manner,  to  the  characteristics  of  each  of  these  snrfoce-car- 
Rnta,  in  order  to  aid  in  a  comprehension  of  the  ordinary  winter  weather  of  the  island. 

NOJITH  WIND. 

The  north  wind  naturally  prevails  on  the  westerly  quadrants  of  storms,  but  settles 
Dori)  frequently  in  that  quarter  when  the  center  passes  south  of  the  island.  When 
tbe  center  passes  north  or  northwest,  and  the  wind  veers  by  way  of  southeast  aud 
motb,  conditions,  thus  far,  have  appeared  so  complex  and  other  storms  so  quickly 
Nicceed  that  tbe  current  seldom  veers  around  as  far  as  north,  or  even  northwest.  The 
Mirth  wind  is  characteristic  in  its  low  temperature  and  the  irregular  showers  of  reced- 
ing storms  from  west- north  west.  In  this  climate  it  is  almost  invariably  attended  by 
^  comnlas  which  extends  around  the  horizon,  or,  more  usually,  appears  as  a  full,  gray, 
Aionotonoas  stratum.  This  wind  frequently  varies  or  oscillates  between  north-north- 
VMt  and  north-oortheast,  without  appearance  of  upper  cloud  or  other  disturbing 
eooditions.  Its  velocity  is  usually  about  twenty-five  miles  per  hour,  but  frequently, 
for  daya  together,  it  moves  at  the  rate  of  thirty  to  forty-live  miles. 

NORTHEAST  WIND. 

The  northeast  wind  resembles  that  fW>m  north,  but,  after  its  speedy  condensation  of 
npper  elond^  it  is  seldom  attended  by  profuse  showers.  When  persistent  it  is  not 
vigorous. 

EAST  WIND. 

Tbe  ime  east  wind  seldom  prevails.  The  currents  of  aspiration  caused  by  approach- 
ing itonns  usually  spring  urom  east-northeast,  or  some  point  to  the  south  of  east- 
BOQtbeaat 
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EA8T-NORTHKA8T  WIND. 

The  east-northeast  wind  attends  nearly  all  storms  from  the  west-norths 
demands  attention  in  their  connection.  Its  average  velocity  is  ahont  thirty-eij 
an  hour,  but  on  "occasions  of  state/'  as  during  the  storm  of  February  8,  it  as 
ritic  strength  and  confirms  its  power  by  hurricane  violence.  As  in  January, 
times  continues  for  many  days,  forming,  with  its  characteristic  phenomena,  the 
outer  friuge  of  quadrauts  of  storms  prevailing  in  succession  on  far-distant  t 
parallels. 

SOUTHEAST  WIND. 

The  southeast  wind,  indrawn  towai-ds  approaching  storms,  is  frequent  di: 
months  of  November  and  December,  aud  during  some  winters  evidently  thi 
the  season.  This  current,  so  prevalent  at  Sitka,  is  also  frequently  recorde 
Anadys  Transcript,  sometimes  transferring  the  mercury  qnickly  from  —  30'=>  t 
It  seldom  moves  at  a  less  velocity  thau  twenty-five  miles  per  hour,  more  gen' 
thirty-five ;  and  frequently,  for  a  few  hours,  from  fifty  to  seventy  miles.  Its 
duration  is  not  so  great  as  that  of  the  east-northeast  wind,  and  in  the  ms^ 
storms  it  speedily  veers  to  southwest. 

SOUTH  WIND. 

The  south  wind  resembles  the  southeast,  but  is  comparatively  infrequent,  a 
prevails  from  that  direction  temporaril3'^,  during  a  gradual  veering,  or,  if  set 
usually  has  several  degrees  of  so-called  "  wasting,"  partaking  of  the  nature  oft 
west  wind.    Its  velocity  is  moderate. 

SOUTHWEST  WIND. 

The  southwest  wind  is  the  great  surface-current  pushing  toward  the  stom 
that  pass  north  of  the  island.  It  is  usually  the  extreme  limit  to  which  the  wi 
when  other  storms  are  about  to  succeed,  and,  with  regard  to  its  phenomena,  ii 
of  strict  attention.  Its  vigor  is  from  thirty  to  thirty-five  miles,  although  at 
great  as  sixty-five  or  seventy  miles  per  hour. 

WEST  AND  NORTHWEST  WINDS. 

The  west  and  northwest  currents  have  been,  thus  far,  the  least  frequent  ar 
ous  of  all.  General  phenomena  indicate  these  characteristics  as  normal,  but 
point  the  evidence  of  those  residing  on  the  island  is  conflicting.  The  prev:] 
high  westerly  winds  would  necessitate  atmospheric  conditions,  which  are  no 
myself,  readiiy  imaginable. 

PRECIPITATION. 

Observations  on  the  character  and  amount  of  precipitation  in  this  area  are  i 
by  interesting  results.  It  will  be  at  once  noted  how  entirely  disproportionat 
amount  compared  to  the  relative  frequency  and  ominous  character  of  ch 
The  most  profuse  seldom  affords  a  measure  exceeding  forty  hundredths,  (.40,) 
it  frequently  occurs  that  every  day  of  an  entire  month  is  attended  by  light  p 
tion  of  some  form,  and  even  if  the  entry  of  "  rainy  days"  be  restricted  to 
which  at  least  .01  falls,  the  number  is  surprising.  A  large  amount  of  this  p 
tion  is  furnished  by  the  front  quadrants  of  general  storms,  although  long  c< 
showers  of  westerly  quadrants  add  a  remarkable  share,  especially  during  the 
of  January,  February,  and  March ;  the  hail  and  snow  of  oumolo-stratus  atteo( 
:  storm-center  is  by  no  means  inconsiderable. 

PRECIPITATION,  IKRBOUtAR  AND  CONTINVOnS. 

•In  phenomenal  reports  I  have  classified  the  precipitation  as  irregular  or  co 
.and  tnuB  far  a  large  portion  of  the  latter  has  fallen  during  the  night. 

FORM  OF  RBCOBD. 

By  reason  of  the  light  quantities,  resulting  from  showers  and  conseque 
from  evaporation,  I  have  entered  the  former  thrice  daily. 

FORM  OF  PRECIPITATION. 

By  far  the  greater  amount,  during  the  winter  months,  is  in  the  form  of  sno 
ing  immediately  into  the  sea.  In  continuous  snow,  however,  the  southei 
seldom  fails  to  so  increase  the  temperature  that  rain  can  and  does  faU  at  m 
during  the  season. 

SIZE  OF  DROPS,  FLAKES,  AND  HAIL-STONBS. 

The  rain-drops  are  of  comparatively  small  sae,  and  never  descend  in  toixen 
the  mainland  coast  or  interior. 
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The  sire  of  snow-flakes  varies  as  else\rhere ;  the  fine  frost-snow  of  the  arctic  regions 
is  occMionaliy  recorded  during  extreme  thermal  depressions,  but  is  seldom  of  sufficient 
amonot  to  reflect  even  imperfect  parhelia,  although  sometimes  descending  from  a  cloud- 
less sky.  The  hail  is  of  the  white  opaque  variety,  termed  sleet,  and  varies  in  size  ac- 
curdingto  the  strength  of  conditious  hereafter  referred  to;  the  study  of  its  texture  is 
not  to  be  disregarded. 

SNOW-MEASUREMENTS  DURING  TEMPESTS. 

In  tbe  jOQmal  of  February  8  I  have  referred  to  the  difficulty  of  snow-racasnrement 
in  stormy  GlimeSy  the  frequent  inutility  of  the  rain-gauge,  however  admirably  con- 
etrncted,  and  the  extreme  care  and  Judgment  requisite  for  accuracy.  Partial  estimate 
becomes  absolutely  necessary  during  certain  storms,  but,  in  order  to  secure  more  prox- 
imate results  than  is  usual  under  such  conditions,  I  adhere  to  a  series  of  considerations 
entered  on  the  date  referred  to. 

STORUCS  OF  BEHRINQ  SEA. 

Hie  snbject  of  storms  presents  a  field  of  amazing  latitude,  and  the  numerous  results 
of  records,  even  with  the  exclusion  of  discussion  aud  cherished  theorieSf  can  scarcely  be 
ill  embraced  in  a  review  of  this  character. 

Somewhere  in  course  of  reading  I  have  noticed  the  assertion  that  the  signal-service 
comprised,  among  other  observers,  a  large  proportion  of  unsuccessful  merchants.  Dis- 
carding, simply  by  allusion  thereto,  tbe  unintentional  animadversions,  I  cannot  con- 
c«ive  bow  thoee  unfortunate,  through  inahilityj  in  the  maze  of  commercial  venture,  could 
ever  anticipate  success  in  analysis  of  the  almost  interminable  series  of  phenomena 
atteodiog  atmospheric  storms,  aud  thence  weave  theories  perfect  aud  firm. 

FREEDOM   OF   WINTER    FROM    FOG    AND    CONSEQUENT     FAVORABLE    VIEW    OF   UP^ER 

PHENOMENA. 

So  comprehensive  are  the  changes  and  attendant  phenomena  so  openly  presented  to 
Tiew  dating  the  winter  season,  are  the  numerous  and  intricate  cloud-currents  over 
Bt*hring  Se»,  that  a  failure  to  obtain  the  secret  of  the  causes  operating  to  produce  a 
>tonn-progrc8sive  movement  alone  is  indicative  of  the  innate  strength  of  meteorologi- 
cal science,  and  declares  tbat  the  attack  of  the  very  front  necessitates  not  only  the 
acnmen  of  commercial  talent,  but  all  the  practical  tact  that  applies  to  law  or  mutual 
philosophy. 

TWO  CLASSES  OF  GENERAL  STORMS. 

The  ordinary  records  point  very  conclusively,  however,  to  certain  general  results. 
Of  the  storms  prevailing  during  winter  there  are  two  S4>rts,  both  cyclonic ;  one  whoso 
^neral  course  is  from  west -north  west,  and  the  other  from  any  point  between  west- 
Hmthweat  and  south. 

WEST-NORTHWEST  CLASS  OF  STORMS. 

The  storms  from  west-northwest  naturally  appear  to  proceed  from  near  the  Asiatic 
coast  They  occur  at  any  season  of  the  year,  but  more  frequently  in  the  later  months 
of  wiDt«r,  displacing,  as  it  were,  the  succession  of  those  from  southwest.  Their  origin 
nay  be,  at  least,  as  far  westward  as  the  coast-line,  inasmuch  as  they  are  of  fully  devel- 
oped and  sometimes  excessive  vigor  on  arrival  at  the  island. 

DIRECTION  OF  ROTARY  CURRENTS— DURATION. 

Altboagh  their  eoune  is  occasionally  from  many  degrees  north  of  west-northwest, 
the  indrawn  rotary  current  is  generally  from  east-northeast.  When  the  center  passes 
Mfth  the  wind  may  rise  from  east-southeass ;  seldom  or  never  from  due  east.  The 
dontba  of  this  ttorm  is  from  one  to  three  days. 

PREMONITORY  INDICATIONS. 

,  The  maancr  of  initiation  Ss  peonliar  to  its  class.  Two  or  more  days  of  comparative 
ioactioB  elapse,  daring  which  there  is  seldom  visible,  at  night,  any  appearance  of  aoro- 
nl  glow ;  bat,  on  the  night  preceding  the  storm,  that  phenomenon  is  frequently  ob- 
wrrcd  as  recorded  in  Journal.  Daring  the  night  or  following  day,  humidity  increases, 
the  banNDefeer  faUa,  aod,  after  the  commencement  of  the  rotary  current,  the  tempera- 
'  tore  ioeieasee,  though  not  to  so  great  a  degree  as  in  the  southwest  class  of  storms. 

CIRRUS  ADVANCE.--CIRBUS  OF  ANOMALOUS  ALTTTUDB. 

Tlie  drros  advance  is,  through  practice,  easily  recognized  among  any  other  clouds 
ud  freqoentlv  appears  many  hours  previous  to  the  barometric  fall.  It  is  sometimes 
afeompaoied  by  cirrus  compounds  and  overspreads  the  heavens  very  gradually.  When 
€ino-«trat08  or  cirro-cnmulus  alone  appear  moving,  as  they  never  do  in  the  oommeuce- 
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meDt  of  southwest  storms,  along  the  path  ofdistnrbanoe,  those  clonds,  durinff  aiidaft«r 
extension,  are  sometimes  obscuied  by  a  peculiar  form  of  cirrus  which  must  be  of  sin- 
gularly low  altitude. 

PRECIPITATION  ATTENDINO  THE  EAST-KORTHEAST  CURRSMT. 

The  wind  increases  in  this  storm  gradually  and  regularly,  veering  slowly  at  tbe 
center  to  north  by  northeast,  or  by  south.  The  precipitation  is  remarkable  for  the 
small  size  and  piercing  character  of  flakes  wbich,  when  fallen,  have  to  the  toach  a 
consistence  of  finely  ground  meal  or  flour.  It  is  surprising  that  when  the  wind  bap- 
pens  to  veer  toward  the  southeast,  these  flakes  enlarge  and  assume  a  texture  as  nor- 
mal as  when  it  veers  the  other  way. 

MARKED  PHENOMENA  OF  THE  EAST-NORTHEAST  CURRENT. 

There  is  another  similar  phenomenon  incident  to  this  storm,  or  rather  to  tbe  east- 
northeast  current,  quite  worthy  of  note.  At  a  temperature  as  low  as  229  the  snoir 
frequently  turns  to  rain ;  now,  we  will  suppose  the  temperature  to  remain  unifonn ;  if 
the  wind  veers  by  way  of  northeast  the  rain  turns  to  snow,  which  is  not  remarkable, 
but  it  is  certainly  singular  that  the  rain  also  changes  to  snow  if  the  wind  veers  to 
southeast,  or  even  approaches  within  5^  of  east.  I  have  even  noticed,  under  the  latter 
conditions,  the  change  to  snow  when  the  temperature  increaned  to  32^. 

CORRENTS,  AERIAL  AND  OCEANIC. 

These  phenomena  seem  to  indicate  that,  eastward  of  this  island,  the  warm  cDrrents 
of  the  sea  are  thrown  over  into  Bristol  Bay,  producing  there  an  area  of  increased 
warmth  and  humidity.  This  suspicion  is  supported  by  other  phenomena  that  attend 
this  wonderful  storm- current.  It  is  uncertain,  thus  lar,  whether  the  oceanic  currents 
are*deflected  by  ice  toward  the  area  referred  to.  These  east-northeast  winds  oocorred 
at  a  very  early  period  during  the  fail.  Summer  observations  will  assist  in  determiiia- 
tion. 

CHARACTERISTICS  OF  THE  EAST-NORTHEAST  CURRENT. 

During  the  prevalence  of  this  wind  fog  sometimes  appears  from  east-northeast,  and 
whenever  cumuli  moving  from  east  or  northeast  asf^ume  a  new  direction  from  between 
those  points,  their  texture  is  immediately  changed  to  the  scud  stratus,  if  the  wind  is 
violent,  to  the  uniform  fog  stratus  if  moderate.  This  stratus  has  but  little  elevation, 
and,  on  one  occasion,  (temperature  24^  and  no  upper  clouds,)  I  noticed  fine  rain  wben 
it  lay  at  an  altitude  of  less  than  600  feet,  and  when  its  temperature  must  have  been^ 
above  that  at  the  surface  of  the  earth. 

"frozen  fog." 

Moreover,  with  this  wind,  a  frozen  precipitation  sometimes  appears,  which  the  people 
of  the  island  call  "  frozen  fog." 

LIMITS  of  THE  SINGULAR  EAST-NORTHEAST  CURRENT. 

Such  are  the  phenomena  incident,  not  strictly  speaking,  to  the  west-northweat  stona, 
but  to  its  surface-current,  and  they  are  worthy  or  continued  attention.  They  only  ac- 
company that  current  when  the  latter  is  from  between  east  8^  north  and  northeast  liP 
east.  The  residents  and  natives  call  the  storm  itself  a  northeaster.  The  northeast 
wind  is  of  a  widely  different  character  from  the  east-northeast. 

MOVEMENTS  OF  CIRRUS  IN  WEST-NORTHWEST  STORMS. 

Although,  during  the  passage  and  disappearance  of  this  storm,  cirro-atratus  and 
cirro-cumulus  conform  to  the  new  surface-currents,  the  cirrus-cloud  itself  naniUly  re- 
tains its  original  direction,  presenting  but  few  of  the  changes  and  dispoaitiona  which 
it  exhibits  in  storms  from  southwest. 

FINAL  CHARACTERISTICS  OF  THE  STORM. 

.  Storms  from  west-northwest  do  not  closely  succeed  each  other,  and  their  westerly 
quadrants  constitute  the  most  lengthy  periods  of  8everil;y.  Finally,  differing  widely 
6om  those  of  the  southwest  class,  their  precipitation  isfrequently  light  on  aecoant  of 
the  fineness  of  the  rain  or  snow. 

STORMS  OF  THE  SOUTHWEST  CLASS^EVIMCNT  ORIGIN  FROM  CYCLONES  OF  CHINA  6C1S. 

Presented  now  for  consideration,  the  southwest  class  of  storms  includes  all  those  vio- 
lent commotiona  whose  orimn  is  in  the  vast  extent  of  ocean  lying  in  a  direction  from 
west-southwest  to  south.  These  are,  above  all  others,  the  storms  which  impart  to  tbi» 
sea  its  tempestuous  clime,  and  whose  midnight  fury  often  hurls,  with  almost  volcanic 
strength^  the  mountainous  waves  of  ocean  against  the  island's  locks  and  oliffii.    Bising 
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firom  the  direction  of  the  warm  Knro  Siro^.or  Pacific  Gnlf  Stream ,  they  move  along  its 
eoorw,  aMaming  their  greatest  frequency  in  November,  and  a  review  of  their  general 
phenomena  cannot  bnt  snggest  their  real  origin  to  be  from  those  violent  cyclones  that 
coire  aroond  the  China  Scm. 

PREMONITORT  INDICATIONS. 

Under  a  great  variety  of  conditions  do  these  storms  appear  before  the  island.  At 
timeSf  a  dry,  cold-appearing  cumulus-stratum  from  north  is  suddenly  dispersed 
tbroQgb  extension  of  the  ciiTus  from  southwest,  constituting  the  storm-adv.nnce. 
Sometimes,  though  not  frequently,  a  storm  from  west-northwest  appears  to  converge 
00  one  from  southwest,  in  which  the  latter  asserts  its  superior  strength,  and  mingles 
with  tho  former  or  breaks  it  np.  More  frequently,  however,  the  lirst  indication  of  its 
approscb  is  a  cirrus-trace  along  the  horizon.  This  advance  is  seldom  accompanied  by 
cirrus  comiiounds  from  its  own  direction,  as  in  the  storm  from  west-northwest,  bnt  the 
true  current  of  cirrus  itself  extends  with  marked  rapidity  and  ominous  aspect. 

PHENOMENA  OF  SOUTHWEST-STORMS. 

The  barometric  fall  is  proportioned  to  this  rapidity  of  approach,  and  the  attending 
gale  from  southeast  attains  its  maximum  velocity,  frequently,  but  a  few  hours  after 
the  initiatory  indications.    Storms  of  this  class  are  of  comparatively  brief  duration. 

DECEPTIVE  SOUTHEAST  CIRRUS-CURRENTS. 

It  will  be  noticed,  in  the  earliest  dates  of  the  Journal,  that  I  was  led  into  the  error 
of  rapposing  many  of  these  storms  to  progress  from  the  southeast.  This  resulted  from 
obser>'ing,  during  the  progress  of  the  storm,  its  cirrus-stratum,  or  traces  thereof,  mov- 
ing from  a  sontheast  direction,  when,  in  reality,  this  new  movement  of  the  cloud  was 
caused  by  ita  coming  within  exposure  to  the  surface-current. 

ORIGIX  OF  ANOMALOUS    CLOUD  CURRENTS  AND    FORMATION   OF   CIRRUS    COMPOUNDS- 
FREQUENT  CONFORMATION   OF  UPPER  CLOUD  TO  SURFACE-CURRENT. 

The  observations  of  November  18,  in  journal,  detail  at  full  length  the  manner  of 
tbeee  singular  changes  and  also  the  origin  of  cirro-stratus  and  cirro-cumulus.  It  is 
especially  worthy  of  note  that  after  the  advance  quadrants  of  both  classes  of  storms 
hive  moved  beyond  the  island  and  the  intricate  upi>or  currents  ogaiu  appear,  the  latter 
freqneDtly  evince  this  remarkable  disposition  to  assnme  the  direction  of  tho  surface- 
'wind,  and  the  cirro-cumulus  of  the  west-northwest  storms  is  almost  invariably  tlius 
affected.  In  the  storms  under  consideration,  when  the  center  approaches,  aud  even 
after  the  wind  has  veered  to  southwest,  the  traces  of  cirrus  retain  a  direction  from  east 
or  ioatheast  during  the  period  they  remain  in  view,  which  is  usually  brief. 

CIRRI  OF  GREAT  ALTITUDE. 

At  this  step  in  the  storm's  progress,  however,  on  one  or  two  occasions,  light  traces 
of  cirri  have  been  observed,  of^  great  altitude  aud  moving  along  the  true  path  of  dis- 
tnrbaoce. 

STORM-CENTERS  OF  THE  NORTH  PACIFIC. 

Bot  these  phenomena  introduce  the  observer  to  an  area  of  the  storm  more  calculated 
to  anmse  wonder  and  speculation  than  any  other  possible  combination  of  atmospheric 
couditioos  that  prevail  over  Behriug  Sea. 

The  elements  having  exhausted  their  fury  of  the  easterly  quadrants,  the  wind  quickly 
Teers  to  south  west,  disperoing  the  stflttus  '*scnd ;"  the  fragmentary  traces  of  retreating 
cirrus  nndei^o  all  that  remarkable  transformation  and  disposition  referred  to  in  Novem- 
Ws  joanial,  and  then,  along  the  southwestern  horizon,  glimmers  the  sharp  well-defined 
iKNiDdary  of  the  cirro-stratus  whence,  beyond,  lies  a  circular  area  which  is  the  won- 
dioius  sun-lit  storm-centre  of  the  North  Pacific,  the  investigation  of  whose  phenomena 
it>  worthy  of  years  and  wherein  are  concentrated  all  the  mighty  forces  of  atmospheric 
actioo. 

PHESOMENA    OF     THE    STORM-CENTER— SPLENDOR     OF     THE     ELECTRIFIED    CUMULO- 
6TRATUS  ATTENDING  THE  STORM-CBNTER. 

The  barometer  is  now  at  its  minimum,  and  that  singular  element  called  haze  assumes 
i  pecniiar  appearance  and  increases  from  one  or  two,  to  seven,  eight,  or  ^ven  ten  iu 
tlie  $(mU  of  oeHaitjfj  extending,  however,  but  little  distance  above  the  earth.  The  sun 
haTtng  appeared,  the  island  glows  with  a  tinge  resembling  that  of  Indian  summer,  and 
aaoght  remains,  for  a  few  moments,  but  the  mercury  of  the  barometer  to  indicate,  to 
the  casual  observer,  tho  focus  of  a  widely-extended  cyclonic  storm.  And  now,  wide- 
•pread  throughout  the  heavens  and  Jutting  above  the  horizon  in  all  that  mi^esty  that 
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nature  alone  can.  lend,  froi^n  the  dense  and  apparently  electified  forms  of  the  c 
stratus.  Nowhere,  from  the  Atlantic  to  the  Rio  Grande,  or  from  Lake  Superior 
north  to  the  Bay  of  Mobile  on  the  south,  where  in  summer  these  imposing  f< 
vapor  mass  so  grandly  around  the  horizon,  assuming  a  characteristic  density, 
witnessed  aught  to  compare,  either  in  beauty  or  dieusity,  with  those  stupendoi 
mits  of  the  cumulo-stratus  which  fill  the  centers  of  these  November  and  De 
storms. 

CENTER  WELL-DEFINED. 

Confined  within  the  limits  of  furious  storm  around,  no  imagination  can 
Justice  to  their  grandeur.  Piled  summit  over  summit  they  threaten  every  hour, 
though  it  is,  terrific  thunder-showers  or  visible  electric  bolts  to  appal  the  sens< 
no  violent  storm  issues  from  the  vaporous  battlements  and  lurid  depths,  no 
electric  flash  ever  darts  from  out  these  apparent  *'  thunder-clouds  "  that  seem  1 
wandered  from  some  tropical  clime.  The  commanding  forms  move  silently  ale 
path  of  progression,  monumentS|  as  it  were,  of  the  mighty  force  that  imparted  t 
their  rocky  density. 

HAIL  OF  THE  CENTRAL  CUMULO-6TRATUS. 

At  intervals,  these  cumulo-stratus  precipitate  a  piercing  hail,  the  intensity  a 
of  which  vary  rather  according  to  the  strength  of  the  jB^eueral  storm  and  the  af 
symmetry  of  the  storm-center,  than  the  density  of  the  immediate  cloud. 

"  CLUSTER  "  RESOLUTION  OF  THE  CUMULO-STRATU8. 

It  is  well  known  that,  in  the  interior,  the  electrified  cumulus  or  cumalo-atr 
attended  by  a  peculiar  resolution,  sometimes  uuiform  in  appearance  and  rese 
nimbus  or  dense  cirrus.  A  similar  cloud  transformation  occurs  in  or  near  these 
centers,  to  which  I  have  applied,  for  distinction,  the  name  of  "  cluster  "  resolnl 
the  formation  not  unfrequently  resembles  a  cluster  of  fruit. 

ASCENDING  CURRENTS  OF  THE  STORM-CENTER. 

This  peculiar  form,  ascending  and  resulting  from  cumulo-stratus,  frequently  i 
farther  and  becomes  a  cirrus,  exhibiting  phenomena  as  de8cril>ed,  for  instance,  i 
ual  of  December  16, 1872. 

CIRRUS  AND  ITS  DISPOSITION— ASCENDING  CURRENTS. 

Many  truths,  otherwise  established,  are  confirmed  by  the  cloudiness  which 
d lately  encircles  the  storm-center.  As  an  instance,  peculiar  movements  in  am 
the  center  of  cirrus  and  its  compounds,  together  with  their  sudden  dissipation  t 
prove  the  spiral  movement  of  the  indrawn  currents.  Ag.iin,  briefly  stated,  asc 
aerial  currents  of  the  center  are  indicated  by  the  rise  of  cumulo-stratns  into  "  ci 
resolution  and,  subsequently,  into  cirrus. 

PECULIAR  TRANSLATION  OF  CIRRUS. 

Observations  have  revealed  the  singular  fact  that,  when  the  center  appei 
upper  clouds  bounding  it  on  the  easterly  quadrants  have  a  frequent  moveuier 
east,  ichich  ia  only  apparent,  for,  in  truth,  a  mysterious  translation  continues  tnnwi 
east,  or  rather  northeast,  so  that  where  a  casual  observer  might  anticipate  a 
total  obscuration  of  the  heavens  from  eastward,  he  discovers,  to  his  surprise,  th< 
cession  of  all  these  deceptive  cloud-currents  beyond  the  eastern  horizon.  All  ti 
cirri  which  have  this  apparent  movement  into  th(|^entre  from  east  are  dissipate 
a  furnace. 

OBSCURITY  OF  PROGRESSIVE  ACTION. 

The  unsolved  question  frequently  recurs,  what  invisible  force  propels  forwa 
vast  concentration  of  elements  whose  upper  cloud-currents  indicate  in  the  com 
ment  of  the  storm  the  path  of  disturbance,  but,  when  bounding  the  center  or 
the  western  quadrants,  furnish  no  longer  any  tangible  clue  to  the  direction 
progressive  movement  f 

CURRENT  OF  GREAT  ALTITUDE  FROM  WEST-NORTHWEST. 

In  the  Journal  of  November  I  have  alluded  to  the  possibility  of  an  extrem< 
west-northwest  current  which,  as  constant  and  generally  unattended  by  cloi 
some  connection  with  these  storins  from  southwest.  I  was  led  iuto  what  was  \ 
an  error  by  observing  in  the  first  of  the  series,  far  above  the  storm,  cirrus  from 
west  traces  of  that  cloud  from  west-northwest.  Unable  to  determine  the  relat 
a  current  of  at  least  five  miles  altitude,  I  abandoned,  for  the  present,  a  fruitlc 
sideration. 
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WBSTERLT  QUADRANTS  OF  SOUTHWEST  STORMS-HSOUTHWEST  SURFACE-CURRENT. 

SeTend  ceDters  of  storms  fortunately  passed  over  or  Dear  the  island,  occupying  in 
traoftlation  from  eight  t.o  forty-eight  hours.  The  westerly  quadrants  arrive  with  a 
reoewal,  in  most  instances,  of  symmetrical  storms  of  precipitation  and  a  tendency  of 
the  wiDd  to  veer  more  to  the  west  and  naturally  to  the  northwest  or  north.  But  the 
snccession  of  these  storms  is  usually  so  rapid  and  sometimes  so  complex  that  the  sur- 
face-current generally  remains  oscillating  between  west-southwest  and  south-south- 
west Its  action  has' been  found  highly  deserving  of  notice,  especially  in  connection 
with  other  phenomena,  as  indicating  the  character  of  approaching  changes. 

EXTENDED  AREAS  OF  BAROMETRIC  DEPRESSION. 

Reference  to  the  widely  extended  and  extreme  depressions  now  becomes  necessary 
in  connection  with  this  southwest  current  of  the  westerly,  or  rather  southwesterly, 
qiudrauts.  Two  of  these,  as  stated  in  a  former  paragraph,  have  occurred  during  the 
rioter  and  have  proved  so  persistent  that  they  can,  by  a  certain  composition  of  science, 
be  designated  as  ckronic  in  contradistinction  to  those  in  which  the  low  pressure  is  of 
little  duration. 

IXTKRBUFnON  OF  SURFACE-CURRENT  BY  CERTAIN   **  EDDIES  "  OR  SUBORDINATE  STORMS. 

These  extended  depressions  are  initiated  by  a  storm  of  ordinary  violence,  and  the 
wind  veera  regularly  from  southeast  to  southwest.  The  barometer  falls  perhaps  to 
21130,  but,  instead  of  rising,  it  continues  low  and  the  veering  wind  "halts"  on  attain- 
iug  southwest,  veering  no  farther.  Then,  on  several  successive  days  follows  a  seriea  of 
storms  equally  severe,  perhaps,  with  the  initiatory  one;  but,  during  each  of  the^e,  the 
Diert'ory  falls  a  few  tenths  (say  to  2d.H0)  from  the  established  low  pressure  of  29.30, 
which  Iatt«r  height  is  regained  in  the  intervals  between  the  storms.  The  latter  bear 
every  characteristic  of  subordinate  "  eddies  "  in  a  general  depression.  The  spaces  be- 
tweeo  these  are  ordinarily  occupied  by  the  dense  cumulo-stratus,  which,  however,  is 
not  00  veil  defined  as  in  a  single  symmetrical  storm. 

ROTATORY  CURRENT  OF  GENERAL  DEPRESSION. 

What  supports  this  affirmation  of  interior  eddies  is  that,  after  each  one,  the  wind 
haviD|r,  previous  to  its  appearance,  been  naturally  draivn  back  to  the  southeast,  advan- 
ce, ofier  veering,  farther  and  farther  toward  due  west,  so  that  when  the  last  interior 
storm  has  disaiipeared  its  direction  is  fully  west,  if  nut  west-northwest,  just  as  if  the 
treat  rotatory  current  of  the  general  depression  bad  been  gradually  veering  during  all 
these  days  frona  southwest  to  west-northwest  or  north. 

STORM-WAVES. 

It  is  the  occasional  violence  of  wind  attending  the  westerly  quadrants  of  these 
storms  from  southwest  that  produces  the  light  storm-waves'referred  to  in  journal. 

INFERIOR  BUT  EVIDENTLY  DISTINCT  CLASS  OF  STORMS. 

There  is  one  other  inferior  sort  of  storm  from  southwest  that  appears  to  be  independ- 
ent of  the  general  class  of  southwest  disturbances,  as  occurred  duriug  the  latter  days 
of  Febrnary.  These  sometimes  precipitate  considerable,  but  are  light  and  unattended 
Ijy  the  phenomena  of  other  storms,  or  even  a  change  of  wind. 

MSPRELOGICAL  PHENOMENA — FREQUENCY  OF  CLOUDS— RECORDS  OF  REFERENCE. 

Close  attention  has  been  devot<ed  to  the  subject  of  clouds.  Any  possible  connection 
between  a  study  of  their  texture  and  the  practical  concerns  of  life  is,  doubtless,  to  the 
vufld  al  large,  a  matter  of  merriment.  Whether  or  not,  for  assistance  in  the  operation 
of  more  practical  laws,  the  very  texture  of  clouds  varies  and  consequent  research 
tbereioto  is  at  present  requisite,  it  is  beyond  a  doubt  that,  owing  to  their  great  rela- 
tive frequency  over  Behring  Sea,  they  are  faithful  indicators  of  the  upper  aerial  cur- 
nrot8,and  1  have  therefore  ventured  to  classify,  and  enter  for  reference,  their  phenome- 
B»l  indications  as  far  as  they  can  be  made  to  bend  toward  the  solution  of  questions 
that  may  yet  arise. 

CAPTION  OF  REPORT. 

For  the  caption  of  this  report,  which  includes  only  observations  on  the  clouds,  I 
hm  selected  the  word  "  ve^^iAij^"  and,  under  the  impression  of  having  seen  the  deriva- 
tive, nepMogical,  I  deemed  it  admissible. 

OOXCERXING  RECOGNITION  OP  ATMOSPHERIC  CONDITIONS  BY  MEANS  OF  CLOUD-TEXTURE. 

It  has  been  impracticable,  as  in  the  instance  of  the  cirro-cumutus,  to  enter  rigidly 
io  Form  4.  Witbont  attempting,  at  present,  ulterior  deductions  from  the  brief  records 
thus  far  at  band,  I  would  note  the  important  truth,  doubtless  already  known,  but  de- 
veloped particnlarly  in  this  area,  that  similar  conditions  iu  the  progress  of,  or  intervals 
between,  all  storms  are  characterized  by  corresponding  aspects  of  cloudiness*.,  ^ 

Digitized  by  VjOOQIC 


456         REPORT  OP  THE  SECRETARY  OF  WAR. 

CORRE6FONDIXO   NECESSITY  OP  EXTENDED    CI-A8SIFICATION— CHARACTERISTIC 

FORMATIONS  IN  CU)CI>S. 

This  nndeniable  premise  involves  a  most  extended  classification,  which, 
nomenclature,  I  have,  dnrinir  the  winter,  mentally  performed.  Tbas,  (excludi 
bus,)  the  remaiuing  six  cloud  formations,  notwithstanding  their  apparently  inou 
and  kaleidoscopic  variations,  present,  each  one,  under  appropriate  barometric  a 
conditions,  either  present  or  approaching,  such  marked  and  distinctive  aspi 
texture  as  to  be  readily  recognizable  on  future  occasions.  For  instance,  cumu 
southeast  difi'ers  entirely  from  that  moving  from  north,  and  cumulus  from  nort 
of  the  appearance  of  that  from  northwest  or  west.  Cumulus  as  a  complete 
with  no  upper  cloudiness  is  of  an  aspect  widely  different  from  that  of  cumul 
cirrus  or  cirro-stratus  lies  above.  The  other  clouds  are  susceptible  of  a  similar 
cation;  and,  in  tiuth,  there  are  no  less  than  forty  different  strata  which  I  reco 
conforming  to  or  heralding  corresponding  atmospheric  conditions. 

LACK  OF  NOMENCLATURE. 

To  this  subdivision  there  is  an  evident  limit,  and  a  general  nomenclatnr 
various  sorts  would  materially  condense  the  cloud-recui-ds  of  the  accompanying 

PRINCIPAL  VARIETIES  OF  CIRRUS  CLOUI>S. 

The  cirrus  clond  of  Behring  Sea  is  particularly  remarkable  for  three  i 
referred  to:  1.  That  constituting  the  storm-advance.  2.  A  stratum  of  inl 
texture  combined  with  cumulus  as  noted  on  September  ii5, 1872.  3.  A  sort  tha 
bles  haze,  but  of  much  greater  density  and  obscuring  cirrns  compounds,  ho\ 
assuming  a  smoky  or  red  appearance.  This  latter  variety  has  been  frequently  o 
with  a  remarkable  striation,  the  lines  extending  precisely  into  magnetic  nortk 

"curtain"  CLOUD. 

The  cirrns  clond,  nearly  losing  its  identity  before  an  interior  eddy^  was  obeei 
one  occasion,  to  resemble  a  cluster  of  grapes,  or  rathef  curtains  irregularly  loo[ 
was  naturally  followed  by  rain. 

practical  value  of  cirrus  observations. 

I  have  also  referred,  in  Journal,  to  the  apparent  practical  value  of  observal 
the  cirrus  cloud.    This  ap^iears  extreme  when  stations  sea-ward  do  not  or  caun< 

MANNER  OF    general    CLASSIFICATION— CIRRUS    CLOUD   ALWAYS    WELL   DEFI] 

TEXTURE. 

Lest  the  classification  of  clouds  in  the  accompanying  records  appear  obscu 
error,  I  venture  the  sacrifice  of  brevity,  and  would  state  that  I  have  conside 
cirrus  clond  as  retaining  its  identity  so  long  as  it  does  not  undergo  that  siugi 
well-known  resolution  into  the  aqueous  or,  so  to  speak,  melted  texture  that  chara 
oiher  clouds.  It  appears  entitled  to  its  identity  from  its  first  appearance  as 
transparent  stratum  up  through  its  various  stages  of  increase,  to  the  time  of  a 
massive  density  which,  without  the  intervention  of  any  compound  clouds  whal 
sometimes  seen  before  precipitation.  I  am  aware  that  in  these  stages  of  inci*e 
sometimes  called  a  stratus,  cirro-stratus,  or  whatever  name  seems  more  eupl 
when  none  of  these  latter  have  appeared.  By  the  way,  lack  of  discrimination  I 
the  two  clouds,  stratus  and  cirro-stratus,  is,  in  itself,  manifeat  error. 

CIRRO-STRATUS  AND  STRATIFIED  CIRRUS. 

Stratiform  cirgis  I  have  not  designated  cirro-stratns,  as  the  olond,  by  that  f 
disposition  of  its  texture,  loses  neither  identity  nor  title. 

STRATUS. 

Stratus  has  been  limited  to  two  varieties :  "  scud  "  and  the  sUghtly-elevai 
stratum,  as  it  appears  previous  to  ascent  and  resolution  into  cumulus.  (Two  v 
only  in  thU  climate.) 

RELATIONS  OF  CUMULUS  CURRENT. 

For  mero  convenience  in  the  Journal  I  have  referred  to  the  cnmnlns  as  a  lowe 
The  distance  to  the  nearest  upper  stratum  of  ciiTus  or  its  compounds  is  always 
erablc;  moreover,  in  all  movements  of  upper  strata  the  relations  of  the  c 
thereto  somewhat  resembles  those  of  the  *'scud^'  stratus,  both  being  geuerall 
on  by  the  surface- \\^nd,  invariably  when  the  latter  is  of  any  strength. 

CIRRUS  COMPOUNDS. 

It  is  perhaps  nnnecessary  to  assert  accuracy  in  cirro-stratus  and  cirro-ci 
which  necessitate  the  constant  exercise  of  delicate  Judgment. 
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FOG. 

Bot  liUle  fog  prevails  daring  the  montha  from  October  to  April,  inclusive.  This 
fonn  of  cloud  will  be  thoroaghly  examined  with  regard  to  its  proportion  to  other  clond- 
ioesB  durine  the  ensaiDg  summer.  A  review  of  the  reports  proves  the  upper  clouds,  as 
▼ell  as  the  lower,  to  conform  vertf  frequently  to  the  direction  of  the  surface-current. 

FURNOMENAL    RECORD. — 6TORM-CRNTERS  OF   BEHRING  SEA  AS  CIRCULAR   RESERVOIRS 

OF  ELECTRIC  FOKCE. 

The  pbenomeual  record  embraces  observations  on  certain  elements  whose  relations 
are  still  in  comparative  obscurity.  The  action  of  some  unknown  elements  on  the  very 
textareof  all  clouds,  under  whatever  phases  they  may  appear,  presents  itself  as  a  sub- 
}Kt  for  close  research  and  extended  observatious.  Whatever  may  be  the  subtle  nature 
of  tbat  which  wo  desiguate  electric  force,  and  however  this  may  be  overladen  with 
vaoderiog,  homeless  theories,  the  most  casual  observer  might,  if  thereto  inclined, 
recognize  the  centers  of  all  the  southwest  Pacific  storms  as  vast  reservoirs  of  electricity. 
These  storm-centers,  with  their  piercing  hail,  peculiar  haze,  and  the  wondrous  density 
aud  grandeur  of  their  cumulo-stratus,  offer  certain  and  visible  proof  of  electric  action 
to  a  high  degree,  and  form  a  secure  base  for  attack  on  the  primary  causes  of  progressive 
movement.  That  a  more  thorough  analysis  of  the  attendant  phenomena,  assisted,  if 
iMceiwary,  by  magnetic  and  other  apparatus,  would  result  in  more  definite  conclusions, 
is  bejond  a  doubt. 

AURORA  POLARIS. 

The  atiDospberic  conditions  over  Behring  Sea.  in  connection  with  the  infrequency  of 
the  phenomenon  now  referred  to,  are  particularly  favorable  for  tracing  auroral  rela- 
tioos  to  storms.  Throughout  all  this  area  the  cloudiness  is  so  frequently  broken  that' 
hot  few  nights  pass  without^rifts  in  magnetic  north.  The  phenomenon,  whenever  it 
appears,  is  of  very  moderate  intensity,  and  only  under  certain  conditions  is  it  visible 
at  all,  even  through  the  clearest  skies. 

AURORAL  RELATIONS  TO  ATMOSPHERIC  ACTION. 

The  abeenoe  of  anrora  during  the  serene  intervals  of  westerly  quadrants  of  storms, 
the  extension  of  peculiar  laminotts  haze  or  electric  light  immediately  preceding  storms, 
sod  the  diffused  glow  of  the  anrora  discerned  through  rifts,  or  even  dense  clouds  that 
aceompBDy,  are  all  relations  constantly  indicated  by  the  journal  and  records.  I  doubt 
if  a  single  storm  has  passed  the  island  during  the  winter  without  the  appearance,  al- 
tboogh  perhaps  obscured,  of  auroral  light. 

INCIDENTAL  DEDUCTIONS. 

It  is,  perhaps,  rather  foreign  to  logical  or  inductive  conclusions,  but  a  convincing 
proof,  to  my  own  mind,  of  a  close  connection  between  the  anrora  and  atmospheric 
(»tonu  is,  that  whenever  the  display  appears  through  a  sky  free  from  upper  cloud  I 
toro  mnktuiicolljf  for  the  appearance  of  cirrus  traces  from  beyond  the  Western  Sea ; 
*od  this  qnaei  ackoowledgment  is  more  significant  from  the  consciousness  of  having 
nmtinaed  the  wiuter  observations  without  the  slightest  pre-determination. 

ILLUSTRATIONS  OF  AURORAL  RELATIONS. 

With  references  at  band  for  the  entire  winter,  I  cannot  but  allude  to  the  long  period 
of  inaction  during  the  month  of  March.  The  heavens  were  sometimes  partially  and 
frrqoently  almost  clear,  but  no  trace  of  aurora  was  visible,  except  on  March  3 ;  and 
how  significant  is  the  entry,  in  adjacent  columns,  that  at  this  time  the  monotony  was 
i&termpted  by  those  disturbers  of  atmospheric  peace — the  cirrus  an^  cirro-stratus. 
Aft«T  the  termination  of  the  long  interval  referred  to  the  anrora,  later  in  the  month, 
V  as  alao  visible  iu  evident  connection  with  storms,  as  entered  in  phenomenal  record. 

EVIDENCB  OF  JOURNAL  AND  RECORDS  CONCERNING  AURORA. 

,  The  records  of  the  entire  season  multiply  these  evidences ;  but  lest  future  observa- 
tioDs  sboald  fail  to  confirm  the  significance  of  the  past,  I  have  alluded  to  the  aurora 
io  tbia  cursory  manner,  well  aware  that  if  the  laws  of  atmospheric  action  and  auroral 
phenomena  are  found  to  tie  intimately  woven,  the  field  of  research,  lying  beyond  this 
Mogle  bat  important  premise,  is  still  unbroken,  although  perchance  quite  as  attractive 
M  the  visible  phenomena  that  point  it  out. 

HAZE— ITS  RELATION  TO  STORM-CENTER. 

CoDoeming  the  relations  of  haze,  results  from  the  storm-center  induce  certain  imma- 
ture somicioDS  thai  would  scarcely  coincide  with  any  one  of  many  accepted  conclu- 
MoiM.    1  have  entered  observations  thereon  in  pbenomeual  record,  aud,  affixing  a  scale 
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of  density,  find  that  this  element  attains  a  great  density  only  in  or  near  a  f 
tral  area.  No  evident  relations  between  this  haze  of  the  center  and  the  a 
yet  resulted — in  fact,  the  latter  phenomenon  does  not  appear  in  a  storm's  f 
no  less  evident  that  there  are  relations,  and  those  of  an  interesting  nature. 

GENERAL  ELECTRIC  PHENOMENA— OCEANIC  AREA  OP  NON-DISPLA' 

This  climatic  area  compares  with  all  the  continental  western  coast  in  fn 
thunder  and  lightning,  of  which  there  is  no  instance  thus  far  recorded  in  re 
area  of  the  ocean  and  Behring  Sea,  in  which  these  electric  phenomena  ai 
rare,  has  evidently  no  boundary  on  the  north,  extends  as  far  as  Petropaulc 
w  est,  and  far  into  the  Pacific  Ocean  on  the  south. 

GENERAL  PHENOMENA  OF  RECORDS. 

Many  other  phenomena  worthy  of  notice,  however,  have  occurred  during 
As  an  instance,  a  remarkable  alternation  between  hail  and  snow,  snccec 
evening  by  aurora  in  connection  therewith,  is  entered  in  Journal  of  Octob 
No  one  can  turn  the  pages  of  such  a  continuous  record  without  perceptioE 
portionate  results ;  but,  as  meteorological  investigation  particularly  demam 
intended,  I  would  repeat,  for  reference  alone. 

GENERAL  REFERENCE  TO  RELATIONS  OF  OCEANIC  AND  CONTINENTAL  8 

The  relations  which  the  great  storms  prevailing  over  Behring  Sea  bear  t 
vancing  over  the  continental  interior  are,  by  reason  of  the  interposition  ol 
chains,  comparatively  obscure.  Those  moving  from  a  southwesterly  directi 
tate  heavily  on  the  mainland  coast,  but  whether  their  barometric  wavef 
the  interior  of  British  America,  and  thereby  modify  or  act  on  those  of 
States,  is  a  question  that,  even  were  I  already  versed  in  the  dynamic  i 
storms,  lies  beyond  the  authority  of  this  report  to  solve.  I  fear  that  sim] 
to  these  relations  is  premature,  if  not,  forsooth,  unwarrantable,  assnmptii 
theless,  is  it  not  possible  that  any  one  of  the  violent  storms  of  that  class 
northwest  may,  although  yielding  its  moisture  to  the  mountains,  successful 
its  remaining  forces  over  beyond  those  elevated  chains,  aud  then,  forming  a 
the  eastern  plateaus,  and  gradually  collectiug  new  conditions  of  cloud  anc 
move  forward  to  the  Atlantic  coast,  retaining,  as  it  were,  the  barometric  lil 
rior  causes  of  progression  that  originally  forced  the  storm  over  the  waters  o 
Pacific  1 

Labyrinthian  bs  these  currents  and  waves  of  atmospheric  action  now  i 
secrets  of  their  relations  cannot  be  quite  invulnerable.  Analogous  currentc 
lantic  Ocean  and  the  dependence  of  European  climate  thereon  open  a  ronte 
which  will  doubtless  penetrate  any  obscurity  thrown  over  it  by  the  coiifij 
our  mainland  coast. 

The  climate  of  St.  Paul  Island  closely  resembles  that  of  the  ocean  distric 
Iceland  is  representative ;  and  the  day  is  evidently  approaching  when  tl 
growth  of  Pacific  commerce  and  navigation  will  so  encourage  practical  n 
that  a  satisfactory  reply  can  be  given  to  the  natural  inquiry — ^Is  the  area  m 
Atlantic  Isles  a  key  to  any  class  of  American  storms  f 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

CHAS.  PATTISO: 

The  Chief  Signal-Officer,  U.  S.  A., 

Washington,  D.  C, 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


459 


I 


I  *moux(n||^ 


•manxfxvpc 


xttMX  JO  luuoniy 


'p^nooraio^ 


'popna  I 


(—inaij 
IfatAoiu) 


•P"IX 


fanomv 


•poiX 


:Sg 


:a  : 

\  6.  '. 

is  i 


a  :  : 
d  :  : 


©w®wwo  : 


eo  h B  So    • 

is  a  3       : 


S  : 


.  3  s 

•'5'a 
:63 

•  C3  3 


©©"bfopqoo 


S«  •  «  ct:  go  b  «  od  « 
scss-b3bsp 


:;^ 


|||oo|«|^oo||||||||||o||||||sg 


:  :  :g!  : 


'juuqaod 
X|iao|OA 


•aopMJia 


.proroq  OAi|ina?[ 


^sicsoSoOoe^oooci^oOooO^rsOoOo^- 


ae-.-pj^o^i^^w^'^rtr-O'^'C*^ 


sntr:Qo^A*^<->c>ino 


&SS3{:S33SSIf2S^oSS^S 


T«»o^X'«'>rt50t»w2?2* 


oSbiut'Cbt^Oii- 


r-^&o 


•qn>q  »»^ 


•qpqija 


'2919 

noraq  p»|dauo3 


'poaodxa 


•poqanYT 


*i»)ot]ianis 


-«Aja«qojooca|X 


SiS??;!;^;;;;:; 


>  3C«^0«- 


3nter>^««e>^(9<^«oc)nnmvvo«'?*ooAm^Rr-cioion 


S53gss?!^ss3:i:;^7s;^^$^?.!;;'o^.2^sssSo':SS 


'«now-'Q««e^«)'Mnmn«u)ct39v)i-c>iO'*r?>3X9«c9ineo 


aaaaBssasssasssaasssaassaasasa 

ti  «f  fl<p.da.«  CI  d  dd.p.c<  «ejd<(i0.dd«eLp.c.eiej«(ideSi 


§ 


1 


Digitized  by  VjOOQ IC 


460 


BEPOBT  OF   THE   SECBETABT  OF  WAS. 


•i 

0 

a 
'S 

a 
o 

i 


4 


I 


-2. 


1 

I 


1 

1 

•a 
3 

i 

'ninmpai'pi 

:5  M  i  M^  ; 

s; 

:^ 

•    '^ 

'oinnjixni^ 

:?::::  :5;  : 

s 

ia 

i  ;s 

'^OUM  p^)(JU]  JO 

aiBJ  JO  )unoaiv 

*» 

s 

^ 

S  :S  :§ 

s 

:S 

i 

a 
o 

2 

< 

•papna 

s 

6 

Q 

:d 

■p.aduoioo 

B  :  :  ja 
(i  :  :  :«i 
g  :  :  :o 

"a 

h 

is 
:d 
:o 

•2 

i 

(— UMUJ 

SaiAoai) 
•aoiiooaia 

^ 

!:i'i^ 

ajadwaj^o^^o^jq 

•^iraouiF 

3 

i  I'  ;5 

13522 

j-^*^   : eji e« e« s« cf 7 •«• 

•paiX 

s 

1 

irll 

i  S  S  S  : 

run 

SJS  i  :  :  :§S§S 

'S's  3:83  S'5'3  s  d 
eaa  rEibSSsa 

asd   •i:±.=  asas 

I 

i|iraoaiy 

33 33® 23233*33®®® 233®®® 3222222® 

•pafx 

SSSS    S3SSS    SS         SSS         SISSSS9 

-OA    Ainifi 

1  :§  H  M  =2  i  j ; ;  ;i  ;  i  M  ;S  ;  i  i  i  is  :  i : : 

9Jn88ajj 

S^SSS83!^33S$SS3^SSSSSSSSS383SS 

Xl|0Ol9A 

i-gjocacij^  — 00  — «--«»»^««i-io«ioiort^nei©i*-r-n*^ 

•aonDOJia 

^^^^^'SX^WKH^:^-— ^^^'^ 

-p,ini 

iq  0An«i»a 

S5TSS5Sg5SS68S5SSSSS2?!?2?SS??2}2SSgS 

5 

1 

s 

•qinq  %Qj^ 

999?$99;;;^^^^g;;^§S{;siS$$$$^S$$9S^ 

•qinqXaa     95«5?5?5§5:;8S^!555$fi5gS5:95:5S55i5 

•joio 

g 

•posodxs 

«5o«5:cjej|e505-gcs-«555g«g«aD«-o-5:55 

•poq^nv 

£;S 

&ssss:;Kie?S3SS3sss:;sss8sssss3 

'lo^omozvfl 

8§ 

Sis 

-«AJ06qOJO9IIX|X 

aasss 
a®a®s 

-^  r-  o  «» irt 

6 

o 

gsssaeaas 

.d<j«idd(idii«i 

s3®si®si®N®a 

a 

o 

01 

aaea 
.dddd 
a®a® 

aaaaaas 
a®s3®a®si 

saa 

ddd 

i 

II 

■  1 

1 

OD 

1 

1 

s 

1 

Digitized  by  VjOOQ IC 


CHIEF  SIONiX-OFFICEB. 


461 


'mumiiifjf 


innoiprei^ 


ttiBj  JO  ^aaonxv 


5  :SS 


•popaa 


'p^ndiiicaoQ 


V. 


(— ma^ 
SaiAooa) 


CO w 


^^ 


^e4 


v5 


lanomvl    ;3S222 


T'T'5? 


•pofX 


"3  "s  "2  "a  "3  "3 

ssasaa 

9  a  s  9  s  d 


SS3 
o5u 


i  •S9|S§ 

g  5  99  9  93 
±:  .S  tf  9  9  9  9 


^^^^^cqoo«5 


0»C»^^^^«*'* 


;^^^  9  3^      ^  9 

'3's'9  99  a^'S'S 

assaas^aa 

999999       99 


•p"ra 


•iiiijoi 


•aonoMKi 


•qinq  fo^ 


•qioq^id 


•p««txa 


■poq^nr 


'<3B9OTn(Mn2 


'****«l0JO9IIIIX 


ooeooo 


^30992099     3   5  S  »  !* 
5  ^  ■*»  ^  *s -2  •*  ti  **  >-. -^  ♦- «  *i-2  ^ - 


oooeoo 


^  •  •  •  'd ^^- 


o««faoaoio^aovinx)maoo»-'ao<rc«e»vao«9(?*r>eoin(oo*eo 


P^S;^:S3?S?{::SSSSS?:S^{3^SSSS3S3S?^SSi3 


S9^ 


ps;^^ 


ao>oc«<?*-^« 


?55:S 


'ro5t<j»oo^^ao«*«-^ 


83R!s&ss;;siS5&&s:^SoS;.^ii;ss£;sss2S^;^:aS 


geaaaaaaaaaaaaaaaaaaaaaaaaaaaa 


I 


^9 


Digitized  by  VjOOQ IC 


462 


BEPOHT  OF  THE  8ECEETABT  OP  WAB. 


i 


I  < 
I  i 

I 


^ 


1 


*iuDai{iq|it 


'ODDmiXVJ^ 


MOUMpOtlOtUJO     I 


•papna 


-p.iuaiinoo 


( — moij 
'^aaoiuy 


•POFX 


'^anoiDV' 


•pnra 


^^^ 


'p'S's 

asa 

s  a  s 


:  B  9  5  fc  E  fc  E  t:  fc  fc  t  fc  s 


STTOOOJJTJ, 


"T^TTTG?c»-^^G«"* 


c  « 
Z3 


ii^5^^ 


^^ 


^  ; '•"  ■^  ct  c*  5* «  ct  ^  ^ 


;    ;    . B 

liPlllllli 

5  :o53i;c'5;;:^o 


J32 


asSSSSS     a  a  a  a  a s s a  a  a  a  a  a 3 

lllllls^llslllllllllll 


:'<3  : 


:i 


:§ 


:  :S; 


ojuwaajj 


unoq  jad 


SSS§S2S223?2^SS?2S€5?2SS5fJ5??!5S2g:g5 


eomne»*«AOiAaoG«»ntse«n*4tDe«ne»<-><:*eom'vtn3«» 


•aonoa^a 


A4J 

•pining  WAiiirp^t 


•qiaq  Xiq 


■inojvq  pa49<*xioo 


•pwodz^ 


•poqovi^Y 


'jo)oaioi«s 


••▲lotqo  JO  omix 


i 
I 


S^§3P:&SS^S9:SS£;5S«SSS&{:^S;S8P:SSS3 


Z^9^Z^n9^9^9^Z^^^9^Z^^Z>Ziti^^^Vi^ 


SBBBBBagaseagBsssBBSBaassBBBga 

4  «f  d  dd;S.«i  d  d  dd.p.d  d  d  oiddd  d  d  dddd  d  d  ddd 
«i4 1«  e  et  lA  o -^  t*  o  ot  ^'^  o  o' e*  o  0*  tn  o» »«  r- e  01 10  a  »« t«  o  w  tfs  A 


I 


►9 


a 


I  f  1 


^  H  ^ 

Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


463 


J  -ULIlUlEailf 


ntnpmH 


rp.DffllUDOj 


I   f— tnom 
g    ,  uotij^vijix 


T»B1X 


'liraniEi^ 


TWX 


Xjtaof 


:S 


^^^•^^^^•^^>'^< 


3  ]  -mttodir     222I222S2 


Ot'^'^^C*  5»* 


::::::§::::: 

«  C  <D   •   OB  OB'S  OB  OD  S  09  S 

iig|igiillil 


s  : 

p. : 


:^ 


^^^^ 


2225 


55y3 


i^»>"pief' 


^  f?»  ^  CI  vi"V 


•  •  ■  «  •  «  • 

; 3  -a   a  • 
.  g  C  2  i-  £  C 


s§§s   s§         s§s§^   

'llll*ll**''''llll§*ls*^lillPII 


QQ99:A9Q      CCCQ 


;^  ;  :  :  :  :5 

hS C 


-q(i|lJiH|a 


>liaq  ^a 


Si-S«®«bc.  t-ooS'v^JOOO©©  «SSr-r-«aoao^r5S 


&':»rt»'*aD'*'5tw  — o»QOrt*^wri^o©aDr!«eio«  — wwcjoo- 


&;^>*^ 


.^waria 


S*^;S^'^^^»'^^^;2^S;^*°^'^^^^^^> 


n  ^»I ^^ 

0     -qitunaAV     55SS$555«5^i55:!:?5:Si;!a$5S§^5!a¥!ai;5g 


DS»'0^'^aoof-."n?^©©iO-*»  —  ©'»^^^^-c3oaDQ&|?lr-CJf- 
r  't  ift  o  •«  ^  K  O  L-:  o  ^  <?  -T  o  'T  o  'T  ^  »r5  »?b  O  «  o  "s-  ""r  o  'J'  "♦  ^ 


^j#|9Eiinjir^ 


■nop 
.tAJMRojovaiix 


^ 


IS 


gsasasssaasaasessaassessssegaa 

ti  «<  a  dadid  oS  «<  dddij  «i  <<  ddd«i  4  ci  dcidcB  •<  d  add 


I 


►9 

I 

s 


.3 
3 


I 


I 

I 

0 

H 


Digitized  by  VjOOQ IC 


464 


REPORT   OF   THE    SECRETARY   OP   WAR. 


I 


1 


^ 


*ainai}u||^ 


*aina]pcBp[ 


'MOU«p«K)I.)aiJU 

aim  JO  ')uuoaiY' 


*papa3 


p.aamoioo 


(— inoaf 
Sa{Aoat) 
'aopj3Ji(X 


'^uaomy 


•poiX 


•^anomy 


*p«ra[ 


5  : 


^^>*^fc>*  \  j^>»*^^^>'«« 


o  .S  ;s 


i>^^^ 


S  : 


SSSSSSSS  S3     3  SS3||S||SSSSS 
222g2fi|S  C2**   I  lesasgaaggggg 


'4j  *b«  jad 


*  juoq  Ji>d 


-aonoMKI 


•pimpq  9Antri9g 


•qpiq  19iki. 


•qinq  ijQ 


'J099 
•moiBq  pa)09XiO3 


*p99odxs[ 


'paqov^YY 


*i099oians 


•aon 
•«AJOtqojo»afx 


I 


i§ 


:95 


:$;  : 


r^  •*        »*  r^  "^  ^*  ^        ^        ^  •<  Ot  Ot  ^^  *^  ^^  ^^  "H  »M 


a?  go 00  OP  qr>  as  so  OP  00 gjgas 


SSS^S5S%S«^?^^!:r;23S^?:S2?^^SS^{:?{:S 


^:;;siS»s;s;2;s9$$?$$$99S^«?:;9?7$$79 


9.^s$s;s:ss;ssss3S3^9S:s^9979$$7?;$$;;!9 


SSSSf^PSoooSSSSSSP^PCSSSt-S^SoSSSS 


9ss!;;sss?ssssss;99ssi;997$$$99;$^ 


gBsaasBasaaagsaaassBaaaBBsaaaa 

ti  d  (4  dddct  d  d  0.0. (id  d  d  dddd  d  d  dadd  d  d  ddd 


I 

i 


I 
I 


s 

I 


I 

i 


8 
I 


Digitized  by  VjOOQ IC 


CHIEF  SIGNAL-OFFICER. 


465 


S      '(oaaiiaij^ 

P    j  'UIUaiix«P[ 


•papaa 


^    -p.Qammo^ 


Sauotn) 


laaocuY 


:5 


•    OD   %    2   Z    A 


•POTX 


r. 

!  1 

^ 

3 

J 

u 

s 

< 

« 

:^ 

It 

3C 

:^ 

52222ppsaaa   sspsaflsoaap  aa^aa 

:655ay5'5"55o3  :u35"555555'5'5  :5'5    cb 


T?ara 


;;g,Toj;^T 


222  = 
35 -X^ 


''ll^  g^l'^'^l  sill®  §  |«®  I  «^|®||| 


•aoj^DAnd 


s  -o  5  2»  s 


3O(•^^•n^<o0>•nfHaoool^?l^•fH<-loaD<Or4oe9r^cAO^• 


ill 


•qinqiCja 


•X  I-  r»  I-  oc  x  00 1-  ci  o  S  c-  aj  c- 1-  I-  X  X  x  i- 1--  x  t-  cs  r- 1-  t-  to  r- 


-monqpapduoo 


Suocir905oaor-^'xoc>^xi'io-r;?>?5^-<'r»  ci'cc  -^  ^  -'>»•  o  to'o 
O  O  »^  rH  ^  *-•  r^  -<  -'  O  ■—  Ci  t-  t-  1'  -J  O  O  I.-:  tT  O  O  rt  O  L-^  O  O  O  ift 


•p»q3B^^Y 


'ia^^moxvs 


'VAjaeqojoomix 


j6 

0 

30w 


SS5SSS?gS5§$?3g$S8SSS?SSSSSSS55SgKX 


assaaaaassasssaasagsBssssasasa 

•-•r»09toOf-tt«0';*ino»<-)r<-oo9oo»i-ir«oc(tf3e»«-ir«09ioo» 


I 


^ 

•^ 


I 


I 


I 


I 
I 


Digitized  by  VjOOQIC 


466 


EEPORT   OF   THE   SECRETARY  OF  WAR. 


^ 

< 

s» 

M 

c 

K 

•Q 

<} 

g 

i-j 

< 

«D 

? 

< 

•s 

M 

u 

CO 

.S 

<) 

'«» 

•^ 

«> 

< 

^ 

5 

^ 

t3 

^ 

^ 

tJ 

^ 

H 

u 

< 

*^ 

H 

s 

QQ 

o* 

^5 

8 

*nincafa]p^ 


mnmjxvj^ 


'JtLQlW  p.))IJtU  JO 


-^pas 


'p^aomnio^D 


(— lUO^ 

9nTA0ia) 
'aotj30JKi 


•^nnotav 


•pai3 


'^aaomy 


•ptiTX 


■^A_  AlI1Bq_ 

ojiieedjj 


:q 


:3  ; 


^>^^^ 

^^.^>: 


'"3  S  a'c'2   ''o'o'a  S'a  2  5  2 
•  p.Sj  a  a  D   :  a  3  a.i:  s.b.s.3 


^^^^     ^  ^  »H  ^4         v4     n  n     wrt  ^H  ^4     «M  <^  *«  *>«  ^ 


>r^ 


;00  So  S  S 


a  a  a  a     3^  °^>.     ^     ^'^     aaa     saaa> 


I 


.;§ 

i  i  i  i  i§  : 

: 

iigi 

::::§:: 

'.        ', 

SSSISSSS 

g2?lSf2Sfi 

S 

^?£S2:§2??S?!fJ 

2S 

1^ 

•HrJ     *^     •     •      • 

T^ 

'JDOI]  JtXl 

X 1 1 0  ota^v 


•aon.>3Jia 


•0"? 

-piainq  oaiibjojx 
a        qiuqiOAV 


Neor-ao««vo»«ft«aDe»o':»-^oc»W5r«*c©aD'*'ji««^ 


ot-ODr-«s^f^r-»'5'9'-o««t-ar3«^rtWt»»rtaDO'»^o»^et 


•qiaq  ^a 


•ja}9 
moinqpopoxio^ 


'poeodxa 


"■^  rs  — "^r^"— "c'"?s  oo  ?»""  o  sTo  t,  cs  c-  '?»"lic~x^  'MVrx'iTp  rs'-^'i-^'ic" 
rt  o  i*:  "V  rt  rt  «  o  L-:  o  »  ;^  t-  'O  I-  •*  o  '^  t»  t'  t-  X-  X-  X  JL'  X  CJ  o  o  » 


r-e»-^o»o»L'5  0»o>r^r-0'»'»c»^t-«DOoe»t- 


SJ.^5 


f«aoT>«9e2 


j     tt  o  o  kft  "«•  T  ^  o  o  o  r-  «^  I'  I-  X  c  r-  I-  t-  X  z.  5i  31 C5  C5  S  o  o  o  o 


-non 
BAJOsqo  JO  om|X 


ssaeassaasassBssasBassEBssaaBB 


•§■3 
Si 


I 


I 


I 


f 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


467 


-uiuiuiIZ|]^ 


muin^xv]^ 


niBj  JO  itmoaiy 


•papaa 


p^nommoQ 


{ — mojj 
daiAom) 
*nofiooji(i 


*<)nnomy 


■poiX 


'^nnourv 


•para 


9jn8t9JJ 


-jnoq  Jdd 


•aoi^MJia 


Ml 


'^K 


lAi.:^^®®^^;; 


0  S     ■ 

S  S.S 
OOCJ 


03  CO 


Eg 

"65 


p4^ 
ie'od 


12 


^w  :p;^^  jcc 


S.'2 


is 


.as  •  c  .h  a  -a 


t  O  Q    •     f     •     •  O  O    *     *     ■  O     *     *     '  O    ■'■■It  O  o    •     •     ■ 


!  0  s  a  3  e  0 S  ass  p.saas  ca  a  5  a 
,  ^  ^  «rf  «« «i> -«>>  ^  A  «j  «» "ti  o '•^ '^^ '*' o -*^  ,  ■*^ -^ -t^  *^  o  a -i^  *^  ■*»  rz.  •** 
^  V->  u  '—  u  Eu.s       biih       (..(.ub;^  (.,t.(..Sw 


S2SSSoSS8S§ggS2§S32S2£gSSg§SS 


«^»rtor-ow^^»^©eovG«'»»>oo^««c«»^>o»cieoco'»"^aDi-t 


—  ^  rt  »J3  TO  r-  ^  ao  a  cj  L-t  o  3-  o  w  r:  »^  3;  -r  j/^  *?!  »5  O  :3'  ?^  -3*  »X5  52  S3  SJ 


•qpiq^o^  I     55 


^ '^  to  t*  fo  tn  vn  t^ 


o»'«"i"*w«oo{o^'nP3«3«oift»2 


•qX"q  ^"Q  I     '^  -^  -w  yr  'n-  -^tli  *6  *n  "T  T  "T  -v  ^.  :i  'VT  ^  -^  '*  'V 

I       CiOOOaCfOCOOa'Ot-t-i-t-t-r-l-fXQDXOCSCiCiOOOOO 


*Jd)9  < 


^^^S{$iS^S§ifi?i^Sfl(§^iifl^$^^^§l8^?ifif'«^^^^S 


TKMMMf  ra        e«»ao»oxt-©?2^xxf-o'?i«^-«®'»«xxo'*«xx 


•poqaia^y 


'ja^oaKuvg 


•nop 
•m&jaoqo  jo  oanx 


~p5"o'Vlo©"«~V»?r«?;  o  —  o  ©"x"©" 
©  o  ©  X  X  r-  r-  r-  «-  r-  X  I-  i-  I-  X 


?:  »^  S?  S  S  S  o 

X  X  X  X  Ci  ©  © 


ih  o  »h  o  «  o  o  o 


?.^?i?{S^sgiSfigjr}^f}?fsrigifiss§i?ii^s^^8^^ 


EaaeSScSSSSSSeSsSSSSSS 

gj©g©g,©g30gj©gj©gj©gj©g5©g5©gj© 
r-»-©cio©^r-©5«»ft©-*t-©5<«':©  —  r-©*:* 


sssssssa 

/:  ©  —  r-  ©  c<  L'^  © 


^1 
IS 


I 

0 


>» 

§ 


I 


I 


I 


I 

Digitized  by 


Google 


468 


REPORT    OP   THE   SECRETARY   OP   WAR. 


fe 

»-< 

o" 

Ol 

Sik 

>? 

d 

t 

1 

< 

f 

d 

s 

d 

*«. 

<} 

1 

^ 
p 

Jfe; 

<^ 

^ 

*? 

o 

8 

H 

g 

:< 

1 

S 

o 

g 

s 

i^ 


1 


*ainaijaip£ 


mnniixiii^ 


qim  JO  lanoniv 


•popaa 


'p.aommo^ 


( — OIUJJ 

daiAQtQ) 
'aonj.)j|CI 


•^anocuY' 


•pofa 


')anoaiv 


;s 


:? 


:» 


cf5  :  M'x«xa:!/:xx 


•"S--*     .C»"V'*"t'5<"^^fC<3JI9l 


is   •  s  3  a  2  c  s.5.h.!3.fc.ii 


X3Cad 


r^T 


533 

III 


3  T  o  TT  T  T  T  T  ^  T  T 


_l«liJi®®®®_l®_!._!.®_!._L_l_L_lJ»0-i 


•pa!H 


-.Cjiooi 

-tiA  An»(T 


SS3    S 

Ill's 


:S  : 


"U  '1)8  j.)d 
"jnoq'jdd"^ 


gS9^S3:8§S8Sf3SSS2SSSSSSS$SSS$SS2SS 


oooii5«'»'io  —  ODW  — ^aDw«»fto»*^«»'»««ej-<'*ooi«-<-^r-o 


•nonoMia 


oQ  X  CO  ao  9Q  ao  ao 


.w  .  .  .few  .  .  .fefe'^fetjs:^* ^^ 


xSq 


DOaCXOQ 


(*ia5 


•ptnroq  OApn|OH  i 


&«f^t-SxQDr-3Dxr-aD5»r-f-Pr-3P?f-»f-?t-t*r-r-i?»e» 


•qinq  yoj^ 


■<"Ofr»o«r-aD'r»e>or-f«oaoejt-i«^»rjao(:»r->o«®xcsr-^ 


•qinq^a  '    !8?Sg?^SSSSS?5SS33S5^gS3S§5SSS5 


taoivq  pv)).>oxio3 


•pwodxa 


e5c»oSxxr«oi?tooo<h^w^c>Aor*SaDaeaSe)^a)xaLS 


'poqoQ^iy 


'j[0)daioj9g[ 


^BAJwqojoomfx 


-si; 
SS 


as3aasaassesaaaaaBBaaaasssBeaa 

gjogjogogjogogjogjogjogjogjogogo^jogjegjo 

*4r«oc<ina»<-<c«oc9>QO'^t«oe«kno»<^r>oe«>OA^r>octiAek 


9 

►9 


f 


1      . 

I      I     I 

Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


469 


Si 


•X(  Tl  ?»  •»■  X  21  00  OD  ?!  Ci  O  ?»  T»  O  C»  O 


"5        ^ 


^1  'fwi   I  vl    I       C*  Ct  O  ©  O  O  TC  QC'  X  C*  f  '^  '*'  I)  'Ij  Tt  ■;■•  t   »-  v*  '■*-'  '-»J  ''i  v»  ^  v«  ■»»  %_;  v*  iJ 

a    I  ainas-ij^         

|j^M>«>l->A  '  "*  •""^•^ 


J>|imiq_Jv!ii?i'>3l 


«  n  X  "••  ?»j  «  o  o  -<  •- 1^  »  —  o  ci  c-  ->  ?» *:»  ■?»  ">w-  ??  'o  r;  —  ■?»  7»  —  -^ 
I-  I- 1^  o  'O  I-  4-  *-  4'  *••  r-  t-  X  X) «-  I-  n  -.  r.  cj  n  i.  r.  x.  sr.  jl  x  x  x  -. 


•ornn  i.»  t*  <?»  t»  o  t:^  ■^  *:«  —  ^r  o  lO  -p  ?»  •*  r-  —.  r-.  r^  ;5  -^  x  c;  f  —  o  t»  ri  X  r:  »3  -; 

Ml"'l  «*'A\.         ^  •!■  >»  T  ■»»•  •»•  ^  i«  ^  T  -r  •v  "tf-  ■v  ■v  -T  -r  -r  -r  -»  1"  »*:  I":  •n  I-  1-  «..  i*:  o  o 


>«     '  'Otno  iur  I     »C  f  c»  o  Ci  1*:  ^  X  ci  X  r-  o  ',';  Ci  7*  ?i  »  I-  r-  Ci  f-  «  ?» •?»  r;  qi  —  ^  »:  cj 
«      ■     hI"H  -^Jd  ^  -r  «r  O  ->•  ^  T  f  -f  "*•  •?  -TT  ^  I.-:  L-:  -r  •?•  f  rp  T  »-  i.'S  il  O  L-i  -o  'o  o  o 


•Jt»J3 


l-OOJtqp.ipMJo.')       g>?JSifjffS5  2^S§g2S  =  ^2S2Sg^^;5S22^9,^gg 


J  ;  T»«xi«a     i5;?S 


c»  rt  f  X  o  X  r- 


'.  -?>  cr.  X  f-  I-  c.  t-  o  Ti  ■^J  r:  cj  —  If  tj  ©I 

p  .-:  -r  ■^  f  -I"  "^  ■*  •'j  •-:  o  1-:  o  'c  -^  i".  o 


I  s 


«■        P'''i''"IlV   ,     1-5  o  o  o  LT  t-i  o  r?  o  i-^  'T"  o  o  t.^  L-:  t-.  o  ».-:  ••j  ir.  i-;  l^  o  o  l-^  i':  3  «  c  i^ 


h  —  —  —  x'— <  —  •^•—  0'r'9'"9""r"«ro— n 


•a*»^aiwBa  I    y--j^^^;ggg^ggg2^-^^-^^^gg^^ggogdo-^3 


—  !>-  ©  ?!  o  c  --  r-  ©  w  o  c»  ^  r-  o  r«  o  c:  f-«  r-  3  ■;»  i-t  c:  »■ 


r-  ©  ?!  irt  3J 


a 


1 


3 


3 
►» 


Digitized  by  VjOOQIC 


470 


REPORT   OF   THE   SECRETARY   OF   WAR. 


I  2 
i  i 


S        CO 


^  si 

gin 


'uiaai}aii^  < 


'aiiini|rBi(| 


ai«jjo  J auoai v 


•popna 


'p^udinniOQ 


:S  :S  :S 


;g  :j:;  :? 


:  :  :  :S 
:  :  ;  :  ci 
:  :  :  :« 


:5<?; 


( — niojj 
SaiAoox ) 
'aoitJOJiCI 

rianoiny 


:o3^33;  :2 


T«IH 


-^jiinomy 


o;.^u;^;:> 


:c3  joy  :  : 


W  -^  t*  ">r  ^  ■*  T 


[TTT 


•pnia 


•A|l.X)[ 
OJIIUHOJ  J 

Muoq  aod 
•aoijoojid 


:S  :  : 


:S  : 


n<«<t.')aoc«t'-^ccoooor>e»vo^nKcitciAr'£<0^eto^aDr> 


^I4^^^^^^5^^^''''^S3^S«'«^'^ 


aD»aof-X«--r-t'-i'J-'r-ao5j3f*ijiji5&aD*c»3'3LS:3sfixx» 


•qinqv>M     oSS2g«i;!$$$5?5$?53gK3!a5g?5;?i;$8S?S?S 


•qiiiq  AJQ 


-moivq  p.>)jdaao^ 


•p.Mi(Kixa  I 

•paqaB^v  | 


S?83:;?SS^S3?3o5$S:32SS5!5S?$$??SSS?33 


uopraaicg 


■aoTi 
•«A.idtiqo  JO  aoiix 


^S^ogddg^^gggdggdc^ggggog^dggdgg 


sa 


aasaaaaaaaBaaaaaaaaassBsss 

oa->r«oet4.':9i^r«off»oe»iMr«oc900»r4r«09too 


I 


"2 

0 


I 

a 


0 


Digitized  by  VjOOQ IC 


CmEF  SIGNAL-OFFICER. 


471 


gSgSSS.5?2gg5S,^g'5g«'2S23 


'£;  r.  s¥2  §5  2  ^  2 12  2  ^  s  i  i  g  ?".^'is"tr^s^£  s" 


•pModxa 


I  -p^qoB^^vl    J2'5?3-^S^3SSS??5?S5?u^Sl:^«SI3:SSSr2 


•tUSMlO  JO  wsx\z 


i 


gsasaaaassasaaassaaaasas 


to 


Digitized  by  VjOOQ IC 


472 


EEPOET   OF   THE   8ECEETAEY   OF   WAR. 


8 


I 


iJ 

< 
xn 

O 
Q 

<1 
•J 


1 

i 

s 

H 

'tnuniinii^ 

:  i  i  i  :-  :  :  :  i  :^  :  :  i  :  :'  i  M  :  :'  i  M  :  •' 

•rancuixwK  1      *   '   •   •   -^   •   •   :   ;   'S   :   j   |   |   |S   |   J   |   1   jo   J   !   |   *.   |S 

■MOuspjU.uuio 

!   S  :S  :5  :  :  :  ;  :  :  ;  :  :  :  i  :  :  :  i  :  :s  :  :  :  :  :  I  : 

i 

O 

<< 
p; 

•p^iraa 

:::  :^:  i  i  :::::  i  :  i  ::::::-::::  h  j 

*p,aaaiaio3 

a  ::  :S  :::::::::  i  :::  i  :  i  ::  i  :  i  i  i  i  : 
g  ::  :S  ::::::::::::::  :f  ::::::::  : 

i 

1      (— IU(UJ 

3ai.voiu) 
•iioii«>).it(X 

!  ^^  N  H  N 1"  1 N  :^  N°  N 1 N  N  !^  i  M 

"jnnomy 

!  45  M  M  M  ;-  M  M2  i ;-  M  M  ;  M  ;"  :2  : 

•PU|X 

X     r X 

C3 3 

as  ::::::  :®  :::  :s  :  :o  :::::::  :2  :2  : 
1    s  3  ••::::  :     :  .  :  : »  :  :     :::::::  :^  :«  : 
'    ^^  :::::::     :  :  !  :^  :  :     :::!:::  :^  :^  : 

2 

o 

s 

'jiinomv' 

;     oo'^f  ^T^TT2;j'^33o^5o;33TJ2TT2T2'^ 

•pajH 

•r. 

-OA    AIU!(I 

M5  ;  M  M^  M  ;  Mi  H  h  ^s  i :  i  MS  =  M 

?i?S2S3Tg?gS£g?!gSf:?!5gg§3?5SSSSSS 

'Oi-'irt-^^*'  —  cs'>»'r:'»"i''r«'*'  —  -^JBODO  —  ssaunc*«i-<no 

•aoijojiid 

'^^^^^^^^^^^^^^iSSA^<4 

•pimn 

g^!'2i5Sd!i?$^g??i?|r!|iJi?i^Si?2'i*22?gS^!22'^g 

^'^;;4-i?5::;i;:5i5;;?i?4;i;i5;?a^^$i;t?5$:$$45$ 

•<ii"n  ^^a 

■X  7  r-.  rj  T-  s  1-  1-5  T  —  -o  -•  o  i*;  r,  c  -^  -r  "o  t-  Ci  o  t,  -^  i-  r-  cj  o  c  t- 

H 

•pasodxa 

■x  V  r-.  Ci  D  -o  o  I-:  tj  r> «  •»•  o  o  o  x)  -o  -r  -j  t-  o  ^  '^  '-s  o  r-  c;  e  o  r- 

•poipBUV 

i;§oSis352-3SS335355S5J2^t2?:2SSs3S 

•jA)0(uojniff 

H  5  S  I:^  o  -  -:I  :"a  in  S  H  'H  ??  ^  ^'  ;;  S  ??  ??  7J  Ti  -'i  ?i  ?i  tI  V«  *  »  r*  5« 

-VAJJS 

•aotj 

ssEasssssaaassassaaassssEBsseH 

i 

ii 

1 

J     =     d     J     1 

^'    i    i    1    i 

1        1        1        1        1 
1        1        5        1        fi 

Digitized  by  VjOOQ IC 


CHIEF   8IGNAL-0PF1CEE. 


473 


'onraiiaii^ 


raraoiizv]^ 


mui  JO  iQuoniy 


•popna 


2    ! 

J    I'pjiiamaioo 


:8 


I  (— moij 


;&t  :  : 
•J2;  :  : 


Jz;?q5E;Jiri;^JziJ^j2;oo 


^^^^ 


"tanoaiy 


J   I 


•P"TH 


'lODomy 


:5  • 


:  !  :  :o 


CB  «  s  as 

cescB^jae         r  T"  r  i^ 
s  3  3  2  =  s  c  3        .fc  .s  .i:  .5 


CSSflS335 

cBSSSSaS 

33333333 


3   3 


'   »i   —    ■^    ■4"    KH    -1< 


T^rx 


be  tc  tc  bc  fee  u  sc  fcc  u  bc  tt  2 

C   w  O  O  3  O  0 ,3  C  O  O  is 


«  CD    «    OC   «    C    90 

3  3  3  3  3  3  3 

ki  u  i^  t.  t^  il  ^ 


•A}IJO[ 


:=::::  :gi  ::::  :? 


It  "hs  ImX      I       »-•  Tt  «»•  «  O  ©  O  Q  CI  T»  C*  "^  C*  ■?»  TO  C»  •»  X  Tl  rj>  X  O  ri  • 


'inoq  jjd 


'5t-aDS>-^c»ooDC»?*«irtaotox''0  50'7JW^Ci«r;eoP3^'fr-e< 


-izot)oaji(x 


'-^}?  1     CI  c«  7*  ?i '?»  2*  •«  *»  i.»  I':  CI  -ri  -I"  o  »  -^  —  w  r:  -r  7»  cj  X  --  --  ti  •":  -r*  o  -ri 

•piranq  k^Aiier^jT  I     ^*  ^'  -•  -*  d  t.  cr.  a  t.  xi  c-  =i  x «- 1-  r-  x  c  x  x  ♦-  »-  i-  o  c:  o  x  c.  x  ci 

'     5     I  *nTnn  i.i  4t    '     rt  r-  c.  o  tt  o  i-  o  x  d  t-  x  -*  ■?»  fc  ?c  -^  c»  o  "^  r-  »-  o  —  •:»  i^  c  »-  -o  i-^ 


.j^j^  1       ^  ^  S  C  C-.  C  C5  X  X   U  X  X  c;  Cv  :=  o  c.  =  s-.  C-.  o  =  o  c;  C  3  O  O  3  o 

5   !- 


TIOn»A. 

tx»»qojo»>aifx 


s52=55S5S3asesssssgsssas5S3ssa 


if 


I 


to 

B 

I 

d 

.2 


<1 


to 

0 


I 


Digitized  by  VjOOQ IC 


-T-p 


474 


EEPOET   OF   THE   SECRETARY   OF   WAR. 


So 


1-M 

H 

fc. 

DQ 

^ 

O 

« 

Vi 

1 

a 

u 

^ 

tt 

1 

i 

« 

< 

s> 

^ 

^ 

H 

S 
«. 

\ 

^ 

^ 

O 

1^ 

< 

»-] 

S 

W 

« 

^ 

u 

o 

J" 

R 

2 

:^ 


'cnotniuiiY^ 


'inninpcviiig[ 


*M.oa«  poiioiu  JO 
nycj  JO  ;aiioaiY 


•papaa 


I 


I 


•a 

o 


la 


-p.nainaioo 


(— raojj 
jJaiAora) 
•noipojt(x 


*)Qnoaiy 


•pniS 


•^anoaiY' 


•p°ra: 


•AllDO[ 
'9A    A|11?(I 


•  •    00  OC   BO   CC    S    00 

•  '  =  33333 
g  §3  3  3  3  3  3 

.2.=  3  3  3  3  3  3 


CCCC 


;ziJz5« 


3  3 

ES© 


c»o». 


3  O  O    • 


'TT" 


«Q«  gp«cgpa«gpae«eo««««««ceoa 

00  S0D390SSS93SSBDOd39 

||oooooo||||||||||g||||||||ooo 


'\\  be  jjcl 

9Jn68dJ(I 


'jiioq  aod 
^^13  Ota  A 


'aoipdJiQ 


ot^-«waco'«e<<«'t<>A-'^ 


s:ssssss'ASS;s$7S?s«ss'' 


•ptmiin  oApiTtog 
•qiiiq  A\ia 


•qpiq  ^OAS. 


or-»-j^  —  «oirtoaocjr-m<o»*r-t-«-r'0»-XQr»»ft»o««o«s'«« 


2*" 


?§5 


-nxoieq  pd^aaxioo 


3SoS^g^^e.S3S^^i2o^^?;^^^?<^S^'^^'i^?^S8 


•posodxa 


■paqaFiiV  I    {3SgS2SgSSef2^SggsS^SSSiif2ggSg3P 


'jo^ooiojvfl; 


•uon 

-«AJ[9fiqo  JO  omjx 


i 


gssssssseasssEEssseESgesassesa 


I 


I 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


476 


a 


Uiuiu^u)!^ 


'ointmxvj^ 


JdOOM  p9)pUI  JO 

npu  JO  tanoiPY 


•papoa 


'P,ad(iraioQ 


( — OlOiJ 

dnuoca) 
^QDoaiY 


T«1H 


lanomy 


"pnra 


(j  : 


S  ! 


^7-  '  ' 


•A)t.X>I        I 
•9X    i[l«(I   I 


HI 


:U 


5  • 


•  c/3   'ai 


(B     •SBCOCflClBapv 

'■^.  rT'.  'T.  ^  'T.  'ti  ^  ii  t^  ^  ii.  *i. 


« "2  M  ^  a 'X  Pii  P^  ^  J^  f^  >5  pi  £  X  ;^  «  X  5:  X  x  ^  M 


*     *     "     •  ,^  ,M*  I-;  — ■  ^  0«  C»  «     *     *     *i-J f-J-ii-i 


I    Ed&i  .s^&iubi •  .u^ fcf'fc^^'  • 


•All  I 

I    I    j  -qinq  %9^  I 


-M  T»  »c  to  o  o  i'^  to  »«  r-  00  TO  1^  r-  c;  00  ot)  t-  L-:  t-  GO  o  x>  o  « i-T  ;c  »  o  rs 


r-aDr-»'*3t-aoxeioaococjC5  0QD!Oi'-ajoejh«totooor'W9' 


'qmo  -tier        c«fr-aDr-tO'*3t-aoxeioaococjC50^50j'ajo 


•a;>lG 


S  r-  i- 1-  r- 1-  'J  o  o  -r "-« -»< «  ?:  ?5  n  r^  «  r:  f^  «  r:  T-  k-;  'o  I-  <"0  -^s  -o 

35     !     iKivodxv  I     «»^»*3c«'«s»r-aD'Xc»c»flOX)eiC»c;ootog;TOQCir'totO'»t'to-r 


r-  X  OO  TO  Of  Z;  C  V 


•aj»araojT.a       gl^gjggjggjgj^gjgjgjgjgjgjfjgigjgjgjgjgjgjjjogj^'sJS 


•aon 
I  ^AJMqo  )o  9axfx 


'I 
IS 


assasdaasaessassHcsssassasssaa 

eSJgJe.^p.ejejeJad;ieieSefp,^(£4C3efedds.&ddddci.d 
t- 1-  o  ?i k!^ o »H  i* o  *i o  i» ^  t-  o ciL'^  ©J »-•  I-  o  (?» rt  Ci  1-t  r-  o 5» ir.  oj 


I 


I 


^ 

^ 
^ 


Digitized  by  VjOOQ IC 


476 


EEPOET   OF   THE   SECRETARY   OP   WAR. 


01 

?n 

tM 

< 

1-H 

H 

1-» 

OS 

^ 

rn 

^2 

y* 

§ 

M 

J^ 

b 

St 

e 

« 

<i 

QO 

P^ 

§* 

H 

'« 
^ 

S 

.SO 

<^ 

^ 

cc 

« 

^ 

§ 

"^ 

g 

'tt 

< 

^ 

C/J 

M 

S 

§ 

§• 

s 

o 

<1 

;i 

H 

R 

CO 

I 

I 


'oiaomiii^ 


•ranaiixBi\[ 


'Moas  po)i9iu  JO 
niBj  JO  !>uaoniv 


■P'ir"3 


"p^maaiino^ 


^Itjnomv 


T"TH 


•^nnoniv 


•pais 


-aA    A'lUJQ 

•4j:  "bs  -jd 
oansHajj 


I 

U 

h3 


B 


:  :  :  :S 


^^^^^^^  IK 


SSSeSa 

B  3  S  =  S  =  —  .-  .-« 


oooo5?oo<\«o'^ 


^?2; 


:i; 


•  J  I  a  c  g  n  £  g 


S    f 


T"TTo'^*Tooo'='»®» 


P        SSS2SS        So  PS 

oooo--oo*2e-s--*;t:-ti®«tJOO®'S'3 


:S  :  :  : 


:S  : 


•    •    •     cl- 


XliJOjOA 


o  »  rv  t-  ca  x  I-  ^ 
CI  CN  T«  n  •?»  -^  - 


-T0OQ0WOOff»O5«X3        rtC5  —  ^J*^ 


•noi^oojio; 


-pi  OTtUlOA  nBl^>X 


•qiuq  AJQ 


•jaja 
•tuojBq  pojooxioo 


•pawodxa 
•paqounv 


•jojoraojcg 


-^  ?»  t*  -^  ~  <o  w  55  "*  5»  ?*"?*•»  Q  5*  ^  o  »^  o  r:  o  o  r? 

c:  i  ii  'O  00  o  o  S  X  d".  5i  cr.  c;  O  Si  o  1^  x  x.  f-  i-  ?•  jO 


K    .    .    .    . 
.xa:xxat 

^  -.  ^  2»  2?  s 


'r  7»  r-  n  X,  r  I-  C--  —  71  T-  -ri  —  i-  r?  "it  or  "of:  «  x  •r"  o 
;5  I-  c-  X  X  C-.  o  o  -^  c  c-  C-.  r:  c.  o  —  -<  c*  7»  I*  T*  51  ct 


cr  --  -^  ^  Ci  —  cv  -:» cc  ;c  CO  «  '-s  -o  o  ir:  n  X  r-  ^  •«•  o  M      -?»  ~  '^  »  r- 
^  ■^  ^  •«r  «  ^  ec '?•  "T  ■v -r -^r  rp  »r -^  rr -^  ?5  rs  ■<f  "o"  ^  ^       ^ -r  ■*p  ^  ^ 


-  7»  i-  i-i  o  r- 


•»  n  '^  »  r-  t'. 


«  o  ?»  «  ».i  I-  —  '^  r:  c:  It  It  7»  Q  -o  --  '^  —  'C  —  -:»  —  rt 

to  -,^  »  o  ;s  o  ti  w  -^  CO  -o  'O  -o  3  'o  o  3  i-  -^  -o  «  'O  -o 

t'  3D  X  c;  r.  o  —  ^  v«  —  o  o  w  o  —  -*  SI  r:  rt  r:  r*  r:  ?« 


X  rj  xi «-  o  « 

■CO  -i  o  ;o  I'  3 

■7^"-o"ol-  i  "r: 


S?i?ifi?J^g^2SS£g92g^S§2S£goS5     Sgfififigi 


•noi^ 
■VAJdsqo  jo  onifx 


»0  eg 


S6pSSSS£e£c5S2a=saS555a 


c  c  c  a  s  c 


»  -^  r-  o  w  rt 


I 


I 


Cm 


a 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICEIL 


'CDuaiiaiji^ 


'mnnitxv]^ 


18  p.»)Id[U  io 
JO   lUQOOlY 


•p^paa 


'p.a9aimo3 


( — moaj 


rjooomv 


•p'Ta: 


^}z;Jz;5z;;z;}z;^J^52;>^Sz; 


acr.Kooetxceaaox 


■   «   «   (K", 


ss5  =  =  =  -  =  a  =  sti:  :j3  :  :.Ei£;s 


'^anotny 


TOIH 


"Aji;>oi 

•9A  A|IK(J 


^T-* 


o   •  00  0000 


r  C*^ 


«9Bxa]»3o*       c       «c       «  •oBXCcoDeetnaoc 

ssssaaa      a      3=      a  3333333333 


c» 


•OS 


•  rt 


«-;»»  —  r-»l-OOCiCJ  55 -i2l»'JOWX)OCX5M^'^(J»OC40>00  0 


;uas 


•noiiOMKi 


bl     .     .     .fefe .U     .     .     .M&2M 


go  T-f  CI  5<  51  Tl  --  ■^  CC  —  «  7»  "N  -J-  C<  :^  «  «  ^  5C  t-  «  --  —  ^  ^  'T  -^  Tl 
o  Si  o  cj  is  oj  a.  .x>  f-  C4  TO  oi  X  I-  X  »'  i^  r-  <- 1- 1-  X  0  Ci  01  x;  X  ou  a> 


•qinqio^       5?^ 


««o»o«'rco«©«c»  —  oocsox'r-r-c»r;'^^ocso«^ 


qinq^jal 


«S««-t'<«!O»rt^iO».'5«.'0'?«(7*©ICI  —  00<:*Or-«  —  0^«OOOM^ 


'pasodx^ 


•p»qj»nT 


i3)9axoa«s 


l©  JO  omix 


II 

"3  4 


it 


irt  ^  X  f  ri  X  O  '»  2J  O  o  'O  «  «  f-  X  «.-;  c»  X  —  !?»  X  O  «  X  •*  Cs  C;  c:  O 

ocsxct)35OT-ic«?0r5n'vi.':?5owi-x'XOoo  —  ci«iwr3r:r:'»« 


5? 


or'r-<ooo'*o»or5nci'?»i?io»^oo«ior-fO-MO-N«o»no 


3S-SS3P3S33SSSSSS§'^Sg8SSS 


S?iSS?;?;sSgi^^^^S8^g'gag 


^  --  a  (?» t-  o 

»-»5scsoo-^©l«T^fOOt-i-t-xcscs^f-«»^'jirtW'v»?:-r'vo 


ss 
Si 


BBBBBBBBBBBBBSBBBBBBBBBBBBBB 

gogjogjogogjogjo^ogjogjogjogogiogjogjo 

ooi»oesi-^h«oo«oj>i-<t-ociirtesr-ir-oo«ioc»-^f-oc»ift3> 


.4 
H 


I 


■H 


■3 
I 


477 


ill-  " 


Digitized 


byGcBQl'^ 


478 


REPORT   OF   THE   SECRETARY   OP   WAR. 


n 

*H 

O 

C4 

g 

1 

2 

5 

m 

t 

g 

^ 

W 

1 

g 

t 

< 

s, 

Pi 

«^ 

H 

'Q 

^ 

1. 

5 

«> 

•« 

55 

O 

•a. 

Q 

•? 

<| 

a 

*1! 

M 

s 

Sq 

1 

s 

o 

<1 

«; 

H 

:^ 


'uxamiaii^ 


'nxnai;xB]\[ 


'Moao  pa^poi  JO 
mgj  JO  janomv  I 


♦popaa 


p.notamoo 


i — mojj. 

daiAODi) 


-janorov 


•p«o[ 


•janorav 


•p^na: 


-OA    A'[I«(I 


•jnoii  aod 
XjjoojjiA 


'aoi;»»i|C[ 


•p]ninq  OAiivpH 
•qiiiq  .^a 


'Jd)0 

-oiojvq  pajnoxioo 


'posodxa 


p        paipmv 


*ji>|9aiojv$x 


:  :« 


>!5  : 


3  I 


aSodx^odadad  |  ! 


C*G*Cjt•^^•*Of•^y^^y^^^•^S*Gf9f 


C  5  SPSS  S  3  5  d  =  S  S  5  5 

BsasssecPSE3fchfc 

csaa3S  =  s.scssi:.s.2 


•     •     '  pk  ®  O^  fjj  «A®  ®  ®  ^  ^  ^  ^  ^  ^  ^         


•         C  «  •  OD  C  •  « 

, , -^-       •      osSasBS 


;  ;  ;s 


■*  « -^  C*  r^  « -i.  U -,  ;* 


p^  H  ;>;' ^  ^  ^  ^  ^  •^  ^  ^  ^  ^  s4 

cdsdad^dcdooadccsdQdafGdQdadQdQd 

cc  «:«:/:  ccxxar;  a: -i:  X  •/;  X 


33^£SSSS;^^Si3ss;si2g;g;SSSS^'§gSi!S^S 


^•.'5t*03u^'9"*'*5d^c«0'?«i«aoi)o?e^ooDX2xooxx;s» 


«^oao  x^x2« 


i^$S.';?;;$^!S?^79$:S5SS$t;:s$$9i;$^9$$!;!; 


fl^  ^iit}i:^m^^  ^  ;35  S  -J?  a  8  J?  §  ^^Z  3  S  §  ^2  '£  t  j2  j3' 


in 


•ao;j 
•VAJoeqojo  omTX 


BSeSSaSSBaSaBSaSSeSBSEgcSSSSsa 


ll 


1 

s 
H 


a 

I 


f 


■3 


I 

<2 


Digitized  by  VjOOQIC 


CHIEF   SIGNAL-OFFICEE. 


479 


'oinaifaf  j^ 


a 

■g 


s 


1^ 


s     s 

;5    a 


:  :8  : 


•popaa 


:!o  : 


:  :g 


:g  :c 


??;  : 


:j  :  :  :a  :j  :  :  :s  :  :  : 
:  Jo  *.  :  :  «i  :  S  •  •  '  f^  •  •  •  c 


;^  : 


:  :B  ; 
:  :  p«  : 
!  :8  : 


:a  : 


cc  X  X  X  CO  ?;  ??;  >^, ;?; ;?; 


•para 


•p«rH 


K'<»as2«se%xee     •     •     loC'CC     >  x  x  vj  ec  r.  x    • 

sssssasas   •   •   'cs   "S  b_c  «  s  3   • 
's'5'33'5'5'5'5  5  2223'52c9s'='='=2 

CSSSS3333.S.5.C  =  S.£:SSC3  =  3.J3 


=  353     -333 

PsSs   :Bca 

.fc  3  .::  3     -333 


00900000 


CI  'N  ^  c«      c» 


O^lOOO  j^OOOC 


^  T  «  «  T  T  ^ 


^  X  X  X     ^  W 


^  C    «    CO    «. 

3        23?  S 

3 gog  as  2® 


:S  :  : 


:§i 


8  :  :  : 


CD  •»•  C^  X)  Tl  O  -?»  "T  X  O  00  ':«  O  •»  ^  Cl  CI  O  CI  ■«»•  C»  (?♦ 


O  O  CI  X  O  CI  f  00 


2tZ^2^r5?^  — ZC'^S22l2;2^*'"S»*''     oooociooec-^ 


oDxx'/ix'xx^^.i^^fcr^^^'^^.^^^^^ 


y.'^.'T'^y.y.^r, 


Oi  CJ  A;  X>  Ci  X'  O  CV  X)  JO  CJ  C>  C5  O  C-  Ct)  00  do  1,  r-  I-  i-   t-  OD  Ci  X  35  l'  »-  35 


•qinq  Aj<i 


~~^ri~^Tn  -X  -r  —  -r  o  — '  Q  w  —  f  o  ri  'o  —  c.  re  <ic~ci  q  —  r-  o  «  cTo  fc 

o  r-  r«  h-  o  to  «  o  •»"*  w  CI  re  «  "T  "^  -r  o  o  r-  1^  »-  a.  o  i'  r-  r«  i-  4-  f 

;      x-'cTr-  71T-T-5  o  —  C5  c;  CI  t-  o  •-:  —  CI  c-  c*  TO  o  -r  op  ^x'cTo'ji  «r  — "p'^'" 

r-  35  X  X  i-  I'*  I'  '^  t.'t  f  TT  ec  'V  "V  o  o  o  -^  15  X  X)  00  ou  »  x  x  x;  x^  x>  oo 


scasBssssesaessssasass    aaaaaaaa 

»-«»-OCtOOJ^t-OCI«rtO»^f-0©»00>^»-OC*        rtCi^h-OCIOOi 


III' 


Si 

a 


I 


C4 


I 

s 

JB 

H 


Digiti 


zed  by  G      Ogle 


480 


KEPORT   OP   THE   SECEETAEY   OF   WAR. 


1 

i 
1 

a 

•3 
1 

SI 

p 

*iunai{nij^ 

s 

; 

^ 

■ 

3 

g 

-IQDai^XV]^ 

^ 

sg 

SS 

!5 

'J)&.OIIB  po)iuiuju 
aiBj  JO  ijaiioaiv 

s 

o 

i 

2 

s 

g 

° 

s 

o 

•  2 

P4 

•popna 

a 

: 

•a 

1? 

•a 

a 

o 

*p.a9aiino3 

.a 
to 

a 

d 

o 

a 

d 

o 

a 

d 

i 

s 

« 

is 

(— lUlUJ 

Sa(AOta; 
'uoij.>;mi(i 

i^  H 

iays  ending  September  30,  1 
r  PAUL,  BEHRING  SEA. 

•junooiY' 

«  rt  T^  -W"^  "* -r  'V  ^  ri  rH  .i -r  ^  ^        «■*  —  ■* 

;<«•  jci 

•pais 

^^^.^  g^  gg    .     .  g    .  g  gg      J  g  g  g 

asas0sss.s.sa.ssds     sssd 

ni 

2 

1 

'i^anouiv 

^oToooooT^^S®®®     oooojjojo 

•POIH 

Strataa  . 

0 
StiatuB  . 

0 

0 

0 

0 

0 
Stratus  . 
StrntiiH  . 

1 

do 

3 

"SOOO       OOOOrtlsO 

|o 

the  four  < 

OF  SAIN' 

'A 

-9A    Alltia 

M  i  :S  :  :  i  : 

;M!  liM;; 

§  : 

record  for 
ISLAND 

^ 

•auoq  ajtl 

S^S22*"**^*''*'^2S*2    2®^2SSS22 

•uoipjjia: 

ical 
ON: 

-pimr 

III  •>Aii«i«a 

?iSS§?:?:Sr=|2i2S§§SS    PS§SS2S5S 

olog 

ATI 

i 

o 
>* 

•qinq  *o,vi 

?5??88S?35.SS5:?5^??J;8    ?ss2gg55:55?S 

1    K 

•qinqj:aa|     SSK^SSSK^^^SS^S??^     ;?§g§«5^?5 

§ 

■poBodxal   ;???SS?g?K$S5^5gS^5J    :;§gS5?5!5?§ 

•paqoBwv|   §l::i§?^?S^£SSr=SSS    SS?2gp:?!ltP 

'io;9moj«s 

•aon 
-WAJOBqojoounx 

sasssassassasaa    aaaeasaaa 

<9ddd^de«ci(ridsLd«8«id     d p. o. es  d  ei  c. d (£, 

i 

h 

11 
1 

s; 

^ 

1 

gi 

! 

^ 

» 

Digitized  by  VjOOQ IC 


CHIEF   SIGNAli-OFPlCEE. 


481 


i 


11 5   i 


Si 


s 


:  ^ 


^^o 


^^55    «'/)  :        en 


■4«<f«^  w»^rt 


"p    '3'3'3'o3'33'3 

a    aaassasi 

s     asssassS 


S  : 


C   C   00   0      ! 

a_a^^    • 
s  a  a  aisJs 


c  c  «  s  e  «  ;  ;  ;  «  ; 
a  B  a  a  3  3  :  :  :  S  : 
a3  3aa3  :  2 Sc 2 


o     oooooocoo^ 


ooooooo  ooooooo 


:uA'' 


oo  ooooooo 


ooooooo  ooooooo 


33    S3 

irii 

eo99    cnaa 


:  :  :  :a  : 


^  ot  Of  d  cf 


*   *    *    *  t-J  d  •^  «  o<  c5  e^  *«• 


a    «  — o««*«t*-a 


SSiS 


i(?ie»oi»^»H 


t*«r  ■<•      o«r-aD^ao-i 


^2ss^ssaa 


Jzi     JZ5 


.pij»H»p4HHHP4 


Jz;Sz;Sz;Sz;|2;  55^5552; 


S    8P[2g!g!?2g3S3       SSSPSPgifi    S88??2?2?8^S883 


rf     rtwwwwrtwrt'^w      •  wrtcowwrtfs     pjrtwftcoww^ 


S    ?§§!58?§S?§?S5       §SS5?5?5S    S?R5?5?g55:5?95559 


^ 


S    8§;;8S8$5^§      §SS35:?!?5    SfiSll5?^5:555555 


8S8P5^S^SSP_ 
"S~8SSSSMm" 


S^SSSS^  sss^sssst^^^sss 


88SSSSI2    22::S3i;;3:i2l2S3S 


9  ^^^^^si^fisisi     fisgi^^^s^  ^s^'s^'glasagigigi 
aaaaa^g    aaaaaaaaaaa^ 

o^r-oetw^ok     ^r-o«i»oo>»-t«»o«ioo» 


a    as^eaaaaaa 

•-I     r»o««3»'^i-oo»o 


f 
I 


i 


Digitized 


byGoc^Qle 


482 


BEPOST  OF  THE  SECBETABT  OF  WAS. 


'ominiaTfi 


'inQiii)xv|i^ 


9  : 


pfM  JO  ^gpomy 


•p«pai 


*p,ii»0Baioo 


3fix(Aoai) 
'nonajjfg 


:^;l^>j«^>> 


*9aaoaiy 


S32325SS: 


•pais 


II 

BB 

0  d 


S'3'p3'3'3'3'3'3 

EBSBaaaaa 


•^imoaiY 


5223333J:J2=323:J3:::2«2»22«»«»« 


•pnni 


SSSSSSSSSJI  SSSSSSSSSS  S  S| 

-^  «4  jj  ^  «»  4»  «^  «4  «»  ;!^  S  «S  «d  «»<«>>  M  «4  «»««  ^  A'  0  **tar 


IT 


•i^poi 


e 


04Q9ff91J 


■juoqjad 


[]«in««Aaoa»ei«ek 


Ae|«ekaDnoA«»r|-eeke«aor-«^Q«e«OkOk« 


*iionoMfa 


ariododoii 


•AH 

1  ■ 


SSSSSSSSSSSSSSAASSSSaSSSSceSSSS 


•qinq^o^ 


999«s$7^9:$9:;;;:;;i^999«$9?Si^SSi;S99Sii 


•qpiqXja 


94!99;;;?^9;$999999999:;:^99?^s$9;;s 


"55^^SSRSl28l8?:8So3KSS?2?SSS58ggSS 


•iaM«qp9|OMioo 


-pModza 


99:999;$9«999999Q9Q99^9«$99IS99;S9 


•poqcwny 


S3888688S8888age8g8C888g888SgP 

■SSMsS"5SM2l8l?5S8ScPS§¥g^SlH^ 


-mAJMqfijovm^ 


saaadaaaaaBafliifldddaBaBBBBdaadd 

4  44  4.6.6,4  4  4  AA4.4  4  4  4,4.4.4  4  4  A4.4.4  4  4  dbAd, 


f 


i     i 

I 


S 

i 


Digitized  by  VjOOQ IC 


C^IEF  SiaNAL-OFFICEB. 


488 


I 


i 

•3 

i 
9 
ii 


■a 


P 


$z;   ^^ 


crSod 


«}Z5 


>z5je5 


^^ 


Jz5?Ki}Z5?5jz5}z; 


2S 


rt<«> 


TT 


wet     w* 


S«  «  00  <  c    . 

o    3'3'2a'3  2 

a    asasal 

0     a  9  s  s  sis 


iili 


0  a 

aa 

0  S 


iS    31 


0  0 

aa 

0   0 


0   0 

aa 

0  0 


0 "So'S  o'3 
aaasas 

0  0  0  0  0  0 


i:!:oo2^T 


22   S232-S:3 


I        llsslll     SS    III 
B   *^^*^agg2ag^^«=»g|««aa5 


ga    BgBg®aa| 


:  :^  : 


00     ^  Aeo^^«  Ae»  V  ^•'^ 


SJ:;S8SSSSSSS2   SS   s-'sj^'ssas 


SS    Sz; 


^    ;i5>q?Ki}Z55z5jZ55ziJi^ 


S  SoSSSSaSSSSSSooSSSS  SS  Sr 


»  ;;79^v;i^s$9^;^^$$9^^:s»  s??s  c^ssis^gtssss 


n  ^^^^^ti^^^^^^^^^^^^'^Pi  ^8  g;^g)Sc^»ss; 


82 


9$ 


8ISI    S)8if)9S{S^g2SI 


n    99^9^Pi$i^Z^999^:i^^^^    ^8    gSSSg^cSPSSSt 


"S~a»W«RSM^^8Sf8S$SM"TS~SP?8Sl8S" 
Si    8i8i8S8iSiA8i$8Sigi8t9i^2Sgi8'SiSi    SiSi    S{gfSi$i$iSi8i'SiS 


a   BaBBaaaaaaaaadaBada 

4     4*  6.6,6,4  4  4  6,6,6,4  4  4  6,6,6,4  4 

8    ®8^8^8^SI^8^8^8^8^8^ 


»•     r-ee«iftAr 


aa 

46, 

8 


^B^BBBad 
6,6,4446,6,6, 


o«     M  o  f-i  r*  e  o«  o  e» 


I 


I 


I 


Digitized  by 


G 


^S' 


484 


REPORT  OP  THE  SECRETARY  OF  WAR. 


^ 


i 


'inniu}u{|i^ 


*ninaifx«]i^ 


*j)&.oat)  pa^i^ai  ao 


'popaa 


'p,iioaimoQ 


3aiA0in) 


'«(anoiny 


•p^Ta 


-^anotny 


•paJX 


9\    iCnpg 


-jiioq  j<»d 


1 


a  a 
■5-3 

as 

a  0 


^  9 


;-ic* 


S  S  S  9 

gsag 


^^   !z;!z;: 


^^1 


BO 

■so 

ea 

B  B 


alii 

BBSS 


-f     o^TTTTT^^T^fCfooTTT^TTT^oo     ©Too. 
iH-^      ^^«r^ '»'»"*«*•«•«  — .h'^^*^-*"**^'^!*"*^*'      '-',-1'-"-' 


n 

aa 
£2 


•^  IZ  **  *^ -t^  *i  **■*»*»  *»         ;^  .w  M  «i* «.  «»  ^  4» 


I 

»  gOO' 


:  :S  : 


S?2 

,4  • 


'aopooJICI  I 


•An  I 


^SSoct  SSSASoSaoaDeoSSSSSSr^i^     t^Sr^t^l 


ninqi^AV     ^^   ^^?i^^^^^^n?it^^^^^9^^^^^^   SSSiSi 


-qinqiCaa      SSSi     SS;^?S{;?99^$$S^7$99?^^^r3g}§)     ^^9^ 


•nuuvq  po^oaxjoQ 


'p98odxa 


•poqj»?;V 


*4»)9inara|[ 


-non 
•VAJMqo  JO  ooiix 


I 


ss   SS^ss?SS;:s$$£^:ss;$^S^:2:ssss^$ 


^^  n^^^^^^Vi^^^i^^^^^^^z^^^^  Sif^ssi 


SS    Sr::SSSS8Sp:f!SSSS^6SS&SSg5    SS^SS; 


88    gS8J25§8SS5KlslK^I«£^l$S~~pS£g; 


aa    aaaaaaa^aaaaaaaaaaaaaaa 


aaas 
**a*»a 


I 


I 


8 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER, 


485 


fi 


I        ^. 


II 


pel 


•3 


I 

S 
•as 

13 


^>*^^»'!ziS!i5zij2i;2; 


>5S555 


55 


s  o  s  a  s  s^  s^  a 
'a^'a'a'a'a'a'a'BS 


§  : 


58 

a  a 


a  a   •   • 

5  2  - Ooo  a  a  2  a 

a  3  .S  .3  .S  .Z  3  s 


.a 

a 


III 

age 


oooo|ooo-g| 


II    --- 


aQxT/^    ^S?;  WMX 


2^r<^  ^igi 


oooo^«r«e-oj  —  ■«»'r-   ,-« 


^^  5z:5r,  J5^ 


aaaaaaaaaaaaaa 


r«oe9«Aa»i-it«oe«inAiMr>o 


aasaaaaaaaaaaa    a 


I 


S 


I 
f 


I 


I 


I 

I 


Digitized  by  VjOO^IC 


486 


fiEPOBT  OP  THE  SECBETABT^OF  WAB. 


Jo      . 

la 

g    2 

1      < 


8  § 


j 


IUDIE1(XD|1 


|i  oanitDaj 


h      V 

"9  it 


oe^^^ 


imumiY 


"piilS 


'^anoiny 


•poTH 


*)J  *b8  J9d 


•juoq  jdd 


•ao])9ajfa 


•qinq^aAl 


•qinq  Usq 


•moivq  pa^oaxiOQ 


3 


sa 


^.>5=>5S5:eJ  ^>,^)^i)d)^     fe5>3 


^ 


p'3 


3  d 


12  a  ? 

^  :^'  u 


das  =3"3     's'3 

esasaa    bs 

d;:as9?      ?a 


?5^. 


—  B 
=  3 


^S 


^5 


e  3 


o©o©2223 J®®®**®   o©o©o2  2®^®^^^^ 


sssll 


e©ooe'g 


9    3    3    33-3 

Jzi    J^     ?5    55»5S 


:S  ; 


.^ 


il  i  i  i  :  is 


ss^sSooSssss; 


«*•©«  — OIO»^'*^»-iCI«*« 


S;»S      S^SS)^^    8SSS;SiS29S« 


S2SS8SSS88SS2JS8       PBJ^iS??    ?P?!Pj3$S? 


s^^^;;s?3d^^;^^^^9<:3     ss;s«S}g)si  gig;38si;;g2gi 


connnnnrancofonnncon 


Sxa>S!SSxaoauQoaiSoS?r> 


^gisi^si^^^^s'sisisisisi     sisSsisisigi  gisi^^gls^sisi 


'P»«»<i'^|   ^^?i?i^^?i?ifi^^^^7in      9SS3IS;^a   sissg^asia^s 


•poqoBny 


^j^t^muiifa 


s^  Si  Si  Si  Si  Si  Si  Si  Si  S!i  Si  S!i  Si  Si  Si 


89es;9s  sssssess 


sisisi^^si 


6  s  a  6  B  a  6  a  s  a  e:  s  a  a  a 

«Hr«©etiAa»o4t«©oioo»Mt«e 


aaaaaa 


a  a  a  a  a  a  a  a 
*a**a«a«si 

et  «>  a -4 1- ©  01  tf» 


1  I 


» 

I 

^ 


Digitized  by  VjOOQ IC 


CHIEF  SIGNAL-OFFICER. 


487 


i 


*ainin)a|ff 


tanaxpDiK 


oat  pa)pai  m 


*p9piia[ 


"PjIDuiuiOQ 


SoiAOcn) 


'^anomy 


•pora 


■^ooooiY 


*p«ra 


9X     AHUfT 


^1 


4i 


i\i^^m^Ut 


II 


s 


II 


HiiiiK 


SS  i 


,5.55,2 
'3'5'3'3'S 

fisaaa 

0  a  d  a  0 


^^^^^^   ^^^ 


•00000300 

:asaasaaa 

'00000000 


«  00  e  •  K    • 

0  0  0  0  0     • 

o  o'S^  0  2 

aaasag 

0  0  0  0  0i3 


^^ 


T« 


0-3 

aa 

0  0 


eooeoeeo 


Ml 


>Ooeooe  g 


' — lilll 


iii 


Mnoq  aad    I 


oiooAi0^miQ2 


a5ss;ssi85;s2»22:: 


•uoipwKI 


innq  ,9Anvp8 


•qinq  l»jii 


•qinq  Xjq 


oxvq  po)3oxioo 


•pModza 


•paqovity 


'J9|9llinZlQ 


SZ55BSZ5     525  5Z55Z5  525  5b  Si5  5552555  >5 


5z;5z;555z;5z5^.H5z55i5 

S5 


r-      SSSZSSoo  VSSS  Sf«  fr>  r*  »«  r- r«  r«      f  t»P  Kr-oooB  t»r* 


SI    SI3SSI8}s;gis;g|g;$g)s;g^g;S$S$^    gig 


»    e;S3SglSia;g2Se:;«oP§25g;;;ggSg;^?iS;    gl^SiSJ^^S;^^ 


;s  2;s)3;sisissa^s»^s?;s??;p§2$sg^gis;  ^s;s2S3i;s;s;siS 


UMqo  JO  9«|X 


If 

11 

I 


a    aaaaaBaaaaBaBBBBBsaa 

S)     ogogjogogjoaogogiogjogjosj 


aaaBaaaaa 

p.p.dei  d  d  O.P,0, 


I 


I 

I 


Digitized  by 


Gjgle 


48'8 


REPORT   OP   THE   SECRETARY   OF   WAR, 


^  CO 

I  2 

,o  w 

>i  « 

M  o 

I  g 


^     2 


l 

O 


H 


1 

a 


1^ 


g     ruimuiajK  |      ;   !  i   -8 


g     ;-innnux«K 

'ikVUIlSpollJUl  JO     j 


5  :S  .S 


•popas 


p,u9ataioo 


(—  lUOJJ 

SuiAom) 


•^anoray 


•pniS 


'^lanomy 


•poiH 


:  :a  : 
:  :a  : 


S  ; 
cs.  ; 


:  p<  ; 


:  :8  :  :  :  :  : 


e  :  :  :  : 

A:5  :  : 
«  :  tc  •  : 

2  :«  :  : 


ife^ 


GO   oQ  :  :oQ  loQadad  :®«  :  :  :«©  :  : 


•  •  'PC'S 
Hi 


:  •  ;  «  «  «  s 


sadsoas  sssssscsaos 

lllslsl^lllllllllll 


-VIA  An«(i ' 


■M 


a  null  J<)il 


'aon^dJKI 


s;!:^ss»s!^3  giSn^3gi5;s3£iS}^3;:s8e;S2s: 


CO  QO  od  09  X  od  CO  3Q  cc  ao  ed  oo  CO  oc  od  ad  30  03  od 


SooBSSSSSSSS    SSS aSoSSSSSSaSSSSoS 


-qinq^oAi     3Sg^^^.ss^{;s;   Sl^^S'S^^$;S;;^{;§^SSi;$?p;s$s 


mnq.oa     lSg|fS^K$?s;$;ss   ^^^^^^^?^?i^nnn^.^^^^9 


inansq  po^ooxxo^) 


-posodxsr 


•paqoB^lV 


'jajooiojvQ 


•nop 
•VAJwqo  JO  oai]X 


H 

•Si 

ss 


sgis:3^^p;p;'n^?^  i;$;g9$$s§^^^s^ggS£^Sii7$ 


s:sssd^s^':h'2;s3  @8;?c«t^s>s$$$»$$5:;»-s3 


gasscsssss 

d  es  d  da;i.d  d  d  (£. 


aesssaaasaaasEsaasB 

(£.dd  d  d  ;£.ddd  d  d  d;id.d  d  d  ;&d 


1^ 


I 


I 


^       g      s 

Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICEE. 


489 


1 

1 

1 

• 

ill 

p£2 

i 

i 

1 

1 

« 

■s 

"a 

d 

1  = 

-rananacre 

i 

^ 

:  ;55 

?5 

Si 

^ 

-ranraix^pt 

5 

:  :^ 

^ 

s 

^ 

s 

• 

=. 

o 

^  : 

© 

o 

s 

^ 

f 

•p^paa 

; 

a 

a  : 
S  : 

,2 
is 
q 

i 



•p^uaranioo 

: 

■*«  \ 
5?5  : 

s 

d 

3» 

i 

i 

J-IUJJJ 

SfaiAotu) 

OQ 

QQ 

ajadcoajr^.".©©®©®        ©WW 

CCQO« 

"lUQoiny 

c? 

T 

2332222®<=>«®®      «22 

\ 

•POTH 

« 

I 

• 

a 
O 

•    •    •    •  09  •  «                                    ce  » 
....  a  3  3                                      c  3 

llfcliii 11 

\ 

% 

1 

\     *'9unoiny 

;;22S3;3   2  : 

•pujil 

1 

1 

'ooo       ®®®22222b    2 
^  X  '^  ^  ^  oQ    in 

i 

::::«.::     :  :2  :  :  :  :  -2  :  :  :        •  :  :  ;  ;5  •  :  ;     : 
:  :  :  18  ;  ;  ;     ::?::::  :s  ::  :        :::::§:::     : 

^    *    •    *  f-J  «<  od  »^      eo  c J  94  o4 '    '  p5  »rf  ol  o  'o  o  -^5      ad 

i\"o5i^l  J^ss'-as^s  sjsss^^-'s-ooo     «-3^;:i5-^*:?;?5?   s 

•noiiowKI 

-pfmnq  9aiivi^ 

gSg|3S8S    gS^^SSSSSgigS       gJg^aiSgSSSS    § 

s 

£ 

S 

•qinq  %9j^ 

jiSssRSRKS  s?c;?§'ri?;si:^;;55rt«u     ??si?2«sss?5  s 

•qpiq  Xjq 

ss^ss??^??  g?i^Sri;ei??^'^85?s     j;i?;?^?;.^s5f§®  s 

•J»l* 

3 

H 

•p«odxa 

ss^Ri^ss^  ?^^s?;2;5ss;3'r?s^     sfi;?ss;9^ss  s 

•p»q3env 

S58SSKS?;    8K3a$'-5§55§S5       SL^^S? 

p5S3    S 

'Ji^aniojva 

-non 

aaaaassa    aaaaaaaaaaaa      aaaasesaa    a 

ticidddtiaiea     ddda.4de9ddc.«3«i         (4  a.dd«j  a  c9  dd     d 
f^  1* o ©1  irt 04 »-•  r-     o^irto-H r-o'jioo»-r-         c  ct »fj o> *-•  t- o c» irt     a 

i 
1 

1 

1 

1 

1 

t 

1 

f 

3 

•1 

Digitized  by  VjOOQI 

I 


490 


BEPORT   OF  THE  8ECRETABT   OF  WAR. 


JO      ^ 
oT    « 

I  ^ 


i  I 


*mniD)ai|f 


'innnifz^H 


*iioa«  p9)i<)ai  JO 
U|m  JO  ^QOOcnY 


•popva 


p.naoimoo 


(— OIOJJ 

S9afA0tn) 


'^aaomy 


•vn?x 


*)anomy 


I 

1 
3. 


11 


•p"ra 


•AJIOOl 

-o.v   A'tigq 


ojn««9Jj 


jnoq  jod 


•aono<'><iia 


•qinq  ?»Ai 


•qpiq  ifja 


'19)9 

manq  p9){>9xioc) 


•petodxa 


•poqoviiy 


*i9)9iixai«s 


•^▲iwqo  JO  ooiTX 


a! 


«TTTo«?TTTTTo®?®?o«f 


2«--i®-c*^^i-®--®2®®^'* 


rtT 


'  S  B  a      p  PBS  OP     ^3     ^  P^J 

gp's'3^'5  p  a  b'3'3_  s^-,  o-.-.'S  •  o 

iSpSP       SSBBPO       BP       P  PSP 


OOXQ 


T9?*f  ^ 


;22ooo23o©2©22*®®o®®®33 


I    Sis        Si      I    SS  S| 


EEi 

B  9  I 


' ^ oi ei ei '^ ei   'd   *  tdtdt^od^ 


el  *»4»i 


:«*25£;gJS?8*glS2S"oo88S5S    5*SJ 


S    SSSSSSSSSSSSSfiSSSSSSSS^^S    8SSS 


M     nnnnnAHnAcnnP9C9ps640(ctotnnc3h  o     co  w  w  v 


n  n  n  n  n  n  n  nn  n  n  io  n  nn  n  St  Q9  nn  (n  n  n 


S3»!;S 


3«  -sti-c 


w     nRCQnAnnrtnnoQconnnROfvtnHnncQ      cJ  ri  w  c 


K  :s^ssss$ssissss;^???!xs;ssss^  s^.^s 


^aaaaaaaa^gaaaasBa^aaaa 


BBS! 


r-oc«inc»^»ooe«ine»*'fOMioai>^r>oe*m  A     ^i«oe 


I 


I 


I  t  1 

m  &  m 

Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


491 


a  « 

u 


I 


a? 


13 
9fc 


^^00 


0  9 
DOS 

631 


'.odoSaStfi  'oo 


^M 


II 


« OB «  : 

III; 


w^c?^^ 


5«  o  3  a 

E®ssa 

i:     s  s  a 


T« 


jTT^?T 


N  N  el 

o  es  t- 


SS;^^   I  :S§3 


$  ;  ; 


S2SS 


?33SS£;25:8SS3S22SS    S285    !8S8S§?58''*'2  =  2 


p4 


(^     OGC/Tcocd:^ 


SIKSS^^Sa aaSSSSSd    SoSSS    SSSSSSSoSoS 


nn«onnconn?3?onconc5n      nnnn      nnnnnnnnnc^co 


S^s;2<s§^^&ooo^ao«;^a;    o^l^^r;;^    t^^^^i^;!;^^^^;!;^ 


SS2??J$85?S55:«S5.v5S?    gS?28 


o  O  o  r-  p  —  00  ;;  mt(  ;/^ 


?;?S?S^?S^i;$$$^S!;{o^    Si?^$;^    g^g^i;;!;^:^^^?^^ 


S:$SSo«S;9SS&SS^3 


2S855?SSg5l25KS5SS3 


S^f^SI^ 


aaaaaagaaaaaaaa  aaaa 
a®si*s}*a®sj*a«s3*^a  ®8®a 


aaaaaaaaaaa 


I 

! 


I 
I 


I 


Digitized  by 


G6ogle 


\^ 


492 


REPORT   OP  THE   SECRETARY   OF   WAR. 


g 


I 


GC 

o 
g 

s 

H 

s 

00 

O 

CO 


I 

< 
H 

00 


'mniufnip^ 


■inau{XBj\[ 


'AIOIM  ll.»)[.Ull  JO 

ai«j  JO  jnuooiy 


5 


■E 

a 


i 

if©  5 


c     if       if©  ©     ^ 

<1      ^  ^--S---:?      -^ 


•p®P"a 


'p.aomoioQ 


"tuuuui  Y 


TOfH 


*)unoaiv 


•pais 


S  :&  :S  .5 


9S3S  =  3S3SS 

SESScSSSgg 

5  S  3  =  =  S  S  3.£:5 


fefe 


es 

3  S 


3  3  3 

EES 


o;;y 


E: 


!  3         3  3J: 


T'T'?'t«?''oo'=?TTooT«?«!»T'tT    jT     «?TT     TT 


:yi 


M. 


I|s||s 


«  «  • 
and 

BBS 


U   U   sS 


:S  :  : 


:p; 


ii:S 


:i 


•y  bs  jod 
ojnBSdJ^ 


'jtioq  jtMi 


•aoHDa-iia 


•All 


•qinq  19  AV 
•qinq  iCjQ 


•JdJO 


'  r>'  d  ei  td  td 


,ft-r-*irf      -•    •   • 


ss^^^s:^   ?SS^ 


SSS§8§gSggS§SgSgS?Sf58    $S?    SSS: 


^»^^i^^^^H^3Si?^Fi;;g|g;g;?g;Sg!;;    p;;;^    S^^; 


rt?owMrtrtc.rtP9rtrtMw?9rtrtwrtrtwrt     MrtM 


•ponodxa     ??3SSi?SS^Pi?S??Sg???SSJ5?aS?5    8???? 


•paq^KiJv     Si;?S?!Sr:SoSJ2SSgSS?SSSS^ 


ua)oiuoj«a 


$igi^^^^!^'rigifj'^^'^'gi^^'^si§^^^  ^^gs' 


•aou 
•«AJ9«qo  JO  oai|x 


'I 


SaEBBBESSSSSBBEBBBBSE     BBS 


BBS 
dd  d 

a«a 


I 


■3 
I 


I 


I 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


493 


I 

g 


8  s     ^     s 
•     -  ^  • 


i  0. 


^  a 

o  m 


^s 


{zjs^^g^*    M    CO     >; 


wwww??c4 


«^  ^  «f  CI  ^  c 


i'TW     ^rif^fi't"*' 


CSSBC33CSa 

SEcaSEEacS 

acs3as33s3 


=  C  3  3  S  3 

Esassa 

S  3  O  3  3  3 


oT^ooooooooo  oooooo^ 


Jz;^»    ^H^zi 


f  ^Ct^iJt 


■*  -f**^  ^  -i     rt  *i 


eo  «  an  X  X 
S£  3^  3 

's's  3*3  "s 

gaaaa 

55555 


aa 

3  3 


^<?»      f  st-f-s- 


«  • 

a  a 


oooooeooo 


oooooo-S-s-c 


sasa 


:a  :  :  : 


*  c5  'aS  «  rf    *    ■ 


2SS 


,J  — '  ^'  rt  ^  ■^  o  —  acJ  Qt)  "fl-  V  si  OD 


CI  '5*  orj  Q 


;2!;^^;z;;z5 


oooXoojb^QoSo      uDxr-Srx.auTD533cJX'3btii»S      ScdSS 


§5ISS^iaa2S?rJS^1    ^SSSS^S;gifi?iii?/tl3    ?J?-.i{?J 


SfJSSSSSJSSSSS    ?iS^fJ??SS5SS^;5.^?iSri    S5?j$Jg5 


gt:sj;;?§554;sssrigj  232 


Si§^f^§'i§i?;§}§^$i8if'isl    §i§i?ifj?2?is^T;c^9i?^f)?ici    ^%i?i^ 


s^8ss;;fssiss^s;^  s^gi.i^^s^^^^^g^;^^ 


S5g?:3g?KS8S3S    J;:5?!;^S33J2SSJi?sSS 


oooo 


32253  2{g{SiS^Sc^*'« 


g)$}!?^gi§)f2?}?j$lg^g^g{?{^ 


Q  I'  O  Tl 

^  n  •v  ^ 


aaaaaaaaaaaa 

«-ir>oc9tnA^r>octmok 


a  a  a  a  a  a  a  a  a  a  a  a  a  a    aaaa 


■9 
I 


!• 


I 


a 

■8 


Digitized  by  vji 

M 


30gle 


494 


REPORT  OP  THE  8ECBETABY  OF  WAB. 


1 
1 

* 

m^&i 

I 

•nrampiiK 

•  :  :g 

{  :  i 

\  ;s 

t  !  i  :  i  :*  i  i  i  i  i*  :  i  i  i  i«  i 

•nmnnxm 

i  :  is 

\  i  : 

:  is 

t  i  :  i  ;  is  i  :  i  :  is  i  :  i  i  ia  i 

s 

\i  \i 

1  '4 

d  \i 

:  -8  i  •  i  i  i  i  •  i  i 

8 

& 

•pQpaa 

:iai  iirii  ;  :■: 

N?  1  Mi  n  ii  i 

-p.ixoinaioo 

:  :  :  ifl  i  :  :  :  :  :  : 

i  i  Hi  1 M  M  i ! 

SoiAom) 
•aofjoojia 

*)anomY 

SS2  :'5S233;23333335J22SS2«S5S2  j  j 

•piira 

SSS  :SSSSSSS5aS|||SS|SS|     :••:::• 

i§§:§i§§i§i§§i§M§§i§§§  Jill 

1 
1 

*9imoaiY 

o223®®2®2S®®*®®®®®*®®®**2*2233 

•P«!X 

III      1   U                                   3    3SSS 

III   1  II                   1  III! 

i 

•A'MOOI 

ig  i  i  i  i  ig  i  i  i  :  ii  i  i  :  i  ig  i  i  :  i  i3  :  :  i  i 

8SS5SSJ?fl8S252aSISSS'«ooo0«''-22E:5S 

•no))aoj|a 

•pitnnq  oah«ioh 

S%PSf;;:3S?&?S&^iS^^l?SSSS&i?l?:ss«SS 

1 

•qinq  19  Al 

g{sic;c;2S$sasgis^sss;s;2SSisssas3;s8i8S8 

•qinq  LiQ 

s)S2Si»Se;s3as{S)ss;ssss$$^s)s;si2 

•inoa«qpd^)3ouoo 

;SSSSSS88S3Sc 

i^S)gi8^^$i$^!«^SSS'!$SSS8ta 

I 

-pMOdzs 

sisia8isssessiis»ss;8(88ssssss;8s8ssssaa 

•P«19WT 

X9S58SS988F!?SSS<:SS8^SSSSS;;SSS?! 

•109MBIU«a 

-«AJ0«IO1OO1B|X 

ddd  o.dd4  d  d  tLAtid  d  d  Ati6,d  dd6,6,6.ddd  d.6.6. 

^i^e9«OAP4i«o«trf>a^f3sttf»»^i«o«ii«»P«»-3eiio* 

1 

1 

1 

!   i 

1  1 

Ok 

1 

Digitized  by  VjOOQ IC 


CmEF-SIONAL  OFFICES. 


495 


I 


I 

■8 
I 


I 

^1 


h    t 

'I    ^        1 

ll  I  5'  I 


III- 


QQcd 


11 


ss 


aQaQodad 


iili 

53u5 


QC^QO      GQOO 


w^^^ 


'••_^       ^  «» ^  J»  ©I  Of '»• 

-i'^fi     vi^.  ^  ^  .A ,.;  Ji  ^ 


a  S  0  S  0  s  S 


133  33  3|SSSiS||S3SSS   _ 

in  tnnnuttiintiit 

C0933Q      COCO      COCOGOCACOSOXi^^^CCGOCfiCO^nCS'n 


:©  j,  ©oo 


o^eoe 


i§ 


sss 


e>j  ol  of  o<  e^  t^  00  of  ^  r^  of  00 1-^  (d  ;5 


C^  91  O  S  O  ^  O 

»rf^olc*«rf   • 


:s3^o;gS2S33?Si:^f^^9^^^  ;?i2i}Sos;: 


ododX 


^^'HHHHP4p4p4HH»^eocdGd(&a6QOaQ 


SlSSCSSSS^SSSSSSSSdSag    SS<SSi€S' 


SSSS2  ss);;s$3S;Sii^sss^»^e;n?;s^?Cj:;   s:;;??;?;?;;:;^ 


"£  2  8~S^"?2  ?  S  S  5  ^'S"o  WS":2  S  S  5  o  S  2  2~^  ?.  IJ  S  =  S  S 


sas  3;si3;ass;;s9»?s?s?ss{:;^9S{9S3S;s  ?s^«3;?;;;;?s 


SSS   8S;8SiS3S&^SS8?SSS;SSSS    ss^sisss? 


Hi    B^aasaaaaa^a^aeaaaga    aesaaaa 

^r-o     o«tf>A<i^r>09iM»AMt«ee«M>ok<Mi«>oOT  A     e»  ^^^  f  e  et  ia  a 


I     I 


s 

I 


Digitized  by 


Google 


496 


BEPOBT   OF   THIS   BiiCRETAEY   OP   WAH . 


% 


E 


2" 

1 


1 


^ 


H 

GO 

o 

Q 


I 

s 


'cuncufuii^ 


uinniixQ)^ 


-MOIIK|l.))[.>m.lU 


1^ 


i     i 
s       s 

^     &     ^ 


s 
^  1  5 


•popaa 


'p.n9nituo3 


( — nioaj 
'^auoiuy  I 


•para 


•para 


-a A    A'in>cr 


ad  00  so  X  so  QQ  CC  QC  CC  OQ 


•  •  •  S  fl  O  3  •  •  • 

a  5  a  ass  a  S  S 3 

llliliilll 


•     c     g     ID « « s  ; 


GO  0!2  GO  X  ^  od  ad 


•  «D  «  s  e  B  «  • 

•  5  S  9  S  B  9  a 

i:B999999 


E*2*a=^2SgB|®«gL*=»J«B.a2gg2ig£2gfi* 
^    OQ    ^    xrjSx^^:;        ^    ^    ^!2ixx£xCiac«xaQaQ 


i§ 


«Q0»«««-«5 


sj;s3i 


^  «8  tx  e«  t«  V  CD  GO 


S£!i;^§§Su^sssss;8 


•All 

-piranq  oaijbioh 


Si;SSSSSSSSSSS§SSSSS8§SSS$$SS£S 


•qimn«.\i     ??3???§????2?????s??5?§??8SSS8?§8S«??5?«S§SSa 


•qiiMl 


^JQ  I 


-inoifiq  po^oAxioo 


'pwodx^ 


*paq3V))V 


'Jd^dinoiva 


•aon 
•VAJOvqojoomix 


il 


^?5^s:;?is;?is:;;s?5^g;ss?;s;;;;;;3;3i:§^^^;5^;;gg^Sgl 


"?STS8  S  SS'S  ^"WS  SSS  S?2  §■  ?2S 


aaBBassaasasssaasda 


a  a  a  a  a  a  a  a  a  a  a 

deiddd«aiaidc.d 


•ir>eoi>no»*-ir*oe«incarm<>oe«ine»<-4r>o9tiAak«-ic«o««ooi 


I 


Digitized  by  VjOOQ IC 


CHIEF   8IGNAL-OPFICEH. 


497 


M 


S     c 


1^  ^ 


113 


roai}afp( 


Ki&i;aixirp[ 


•p«p«a 


'p.vxoimnoo 


< — aioj> 


OOO     .CO 


*l.aaouY 


'p«n:j[ 


I     3 


'^aooiny 


•pnra 


«*  «  «    I    !    !    I 

B  3  3  .  :  :  ! 

I  Hi  III — 


oh 


pqHP4&4c4p4 


jz5Sqx.525»;2; 


:^ 


S  C  »=  S  3  S 

ssasass 

S  3  3  3  S  S  3 


^c? 


eoooooo. 


rooooooo 


rri 

ao     OQ     CA 


o  tjooooooe 


®  -«  II  raoj^ 


^'  ifj «  rj  V  irf  «o  '«•  irf  irf      irf  ^  »  f'  ad  !«•'  TD  X  00 


oor»iAoit»^o<ot~^o> 


32?5??^8^?5???5;5!;    g5«??^§85??5: 


'<liuq,a^|   giS8S§Ss?§S^SSS;^S«Sc5SS^?§    S^iJSSSS^S 


qinq  iCjQ 


^'^^[UKijaAUOO 


"TKwodxa       888f?^«gg9M.^ISS««««««w^     SSS^SfiSSS 


*lK»qonJV   R^S??SS35^?:»KSSgSSKSS  gSSS-S.^SSS 


'•i^iainaivfi 


\-u*^?>n 


loooqx 


s§ 

^ 

4i 

^ 

st 

P 

Ss 

1 

1 

32w 


saaeasBSESsssasssasss  esasaascs 
a^sj^sj^a^sj^^a^a^a^sj^a^a  ®a®a®a®a® 


I 

es 


§ 


2C 

I 
I 


Digitized  byLj-OOQlC 


498 


REPORT   OP   THE   SECRETARY    OF   WAR. 


4 

1 


If 

n 


0 


-omaifaiH 


*ainai|xv|^ 


'.diuuH  p^ioui  JO 


3  .S 


*pdpa2 


'P^9inaxoQ 


SnfAoca) 


525525;i;5i;5zj» 


•^aaocay 


*^^        '•'^rt'T'! 


?32 


'••^  WW^^ 


•p°ra 


»5a 

s  a 


5—  £ 
a  0 


C  C   C    C   X   « 


3  S 

Sa 

a  a 


ad 


ast 

s  s  : 


saasg 


gas 

Pas 

i:  3  9 


P  3 

aa 

3  S 


aai 

3  S  E 


I  3  3 
I  S  3 


*^anoHiv 


^oo     ooeoeoeoo^ 


^«!»«9»«T 


•poiX 


ooooooooo'QegO*:;ogOOo 

S  2  S  S 


22 


*^>^ 


:§ 


'Jinoq  Aod 


s^SSS   sassi;: 


ate^met^c 


5SS2*82£;§g«^SS15« 


*aOll9dJlIQ[ 


^^^ 


•AH 
-p|amqoA|^«l9H 


SSSSS    &&SoSSSSS£SSSSS3SSS£SSSS§SSSS2S3 


•qinq  ^oA\ 


S^^    88S§53J5s;S25t25:SSS223222t:;2SJ;2 


•qinq  ^jq 


•Jl»J9 
UlOJVq  p9)93XI0Q 


SSSi5J8S5ag3S5S22t:2235S22S2222!: 


5555:S??SS|"2§5?SSSSg33S§S2S§SS'S 


SSiS    S§iS^«{^SSS^S)S}S{SISS2^!3S(S^S)§$S^SISS§g 


■pModxs 


SSaa3553l:8J22S222SrS2C;2222J: 


•paqawnv 


K5S    PSSSSS-pSSSSpr^SSS^PSSg^S?!?:? 


*jo^9inai«g[ 


Qi^,^ 


-non 
«AJ98qojooai{X 


saa    aaaasaaaaasaaaaaaaaaasBsaaa 

pi^r^e     oitf>ok*-ir>oetAak<Ht*oettnosr-i»ooe«ino»^»o09<i.')a 


ii 


I    ! 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


499 


'muoiiaiif 


'innanxvf^ 


'Mom  pQiidiu  JO 
\  niBj  JO  jaDoaiv 


•p«paa 


'P^aofnaioQ 


(— cnojf 
I  aaiAOfu) 

4     I  'OOIIWJIQ 

q        laoooiv 


1^ 


s 


g§   2i   %   2i 
15  s?   fi   £^1 

^;:3  P     n     » 


§1 


i 

1-3 


o 

s 

1 

I 


?^^>5Jzi   >zi 


rT'TT    *? 


•paiH 


X    X   c    «  « 

9  S  S  9  9 

's'9  99  "S 

a  2  S  a  S 

9  9  9  9  a 


5?«?55Z5 


T«T 


9  9  9 

saa 

9  9  9 


•   S«aO  C»X«XX3Q/.    » 

^  9  9_9  ^^^^  9  9  9  9^ 

999'9  3 'S'g'S  99  9  S'S^-,  _,. 

ssaa  ssaaaagaa®®®* 

99C9  999939999 


I    I    lanotuv 


•pm^ 


r-^      {^. 


^  «?»  »l  C»  C 


ooooooo 


9  9        9  9        9  9 

63    aa    aj' 
S2  ^2   S2 


«   C   «    OD 

9  9  9  9 


xjinq  iCja 


escsoD^     «f      ■•—      «^irtOf-5»oc»      or-o»oo««iooxc»2»--3i 


•jajo 
-<nanq  IWICM1103 


c»nv      QDX)      r--o      oooooo3o      »-»xfoao»ji;ojCiC»c»CiC. » 

§8^8    8fi    8^    8888S?i8^    8fifilJ^8glgigi8S^«}8 


*P^^odza;      ®S£3    S'' 


o«r>     v-4     m-rooi^siosk     okt^otoiniOiAio^oaDSis; 


28 


ScSS 


■wam^v      a^SS    SS    S3    SSSSSSSS    3S5^5S3S5S55??S 


'j9|3mojvg; 


■^AJ^iqojodaiKL 


it 

o 


'I 

II 


8?S^8    88    88    88?i88'^88    8Sf{^888^^^^'??f?3 


aaaa    sa    aa    aaasaaaa    aasaaaaaeasaaa 

ed  a!  9  d      fid      ej  d       li  dd.d4  s  ei  &      ddes  cf  ed  dfii-cS  <3  es  d  do* 


I 


I 


I 


I 


■3 


Digitized  by 


Googl 


500 


EEPORT    OF  THE    8ECRETABY   OF   WAR. 


§ 
^ 


1 

1 

'innai^uii^ 

s 

ls 

:3( 

g$ 

s 

*ninai|xvp[ 

s 

i3 

:8» 

r* 

s 

'Moas  p9)l»Ul  JO 

niBJ  JO  '^aQomy 

S 

i§ 

i 

•popaa 

: 

:d 

'P^whAiUiOQ 

;b 

: 

1 

SniAotn) 
•noijoana 

:is4^M^i!4»» 

t^anonxY 

oooooo2j;3J333333S; 

\ -^  "T  T -^  T  ^ -i- 

•pajX 

0SSSS9SB9as     .     '. 

oooooo||||||||||||| 

:BasBsaa 

.  0  s  a  0  a  a  s 

S 

s 
1 

*)anoniv 

oeooooooooooooooooo^^^^ooooooe 

5 

•p«ra 

•  as  «  « 
S  0  d  0 

ooooooo©ooooooooooo*»*j^^ooooo©o 

d 

•a:udoi 

•OA  Antra 

;5  j :  M  ^§  • ;  M  1-  M  !  Ms  M  M  !-  M  M 

nj  iw  4od 
9ja8do.ij 

^Hoo?^  1   SSa3»'^®-«'«««"««"-"-«::SSSSS§5«?§??g| 

g 

•aonoojia 

^jEi;zi525^j2io^.o^^«QQo3ad^^^»HHC4paw 

1 

•ptmnq  oaiih(oh 

ss3S6S^^5SSSBs:SB^sssg3§ss£Ssss3;sss^^2s^ 

H 

a 

•qinq  jaAi. 

!:22!:2:222:?;S;5;j3^5S;S^^lg5S^gl?5^2222SSg 

•qinq  ^jq 

25;j:2«!2SS8lg»gi§§S§gisS§S§5!;2SSSSS5c:s 

-raojcq  po}oojjof> 

H 

•pasoilxa 

2?j:222;22g5Sa§^Sg?§^S§S8SS^22SSSSS; 

■poqamiV 

:aS&S^^£;58SSr:S^^^:it^^d?^?SSSSKSgS5 

'Jdiamojv^ 

S22:22iJS5;  555855  i:2iiC;j:5225a'<Si?  55  :^5?§S 

•aoT) 
-OAJOsqo  JO  omfx 

assBasBBSsaaaBSSSBsac'SEsasssse 

si 

ll 
1 

i 

1 

1 

1 

1 

1* 

1 

OB 

Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


501 


i 
1 

i 

.1 

•a 

^  ^2 


to  ; 


H»H»Hpq»pq»»pq»»P4»»»»»»HP4P^»f4»»HHM 


323 


:0S3dsss3SS3d3S: 


saaasaEsasasaBSsssssaaaasssasa 

addS39S3S3333S3SS33  =  ad0SSS333S 


OOOOOOOOOOO'^O 


oooooooooo 


»oeoeoooooo  >»9 o o o 

W 


000000*900*200 
>5  g 


:S  :  : 


Sfi«^??^l?S.^SSS3??as;?l222::=5?J2!5555^SS^':? 


H»»»q»»»HE4Pq»H»«»pq»^»«»»Pi);^»»»»E4H 


a>3}  !ojoS»xoc»o»oSciSaD3DCiOACtOAoSo=r.  sSao 

ift  w-J  o  O  «  O  O  O  O  O  O  u-5  O  O  O  O  O  »rt  O  u-S 


SS?SSSeCc;c2 


'•■aaDi«'j"»i«»?»c«'?t5»Tm?0'N«or-r-ioo"*^^«eo-M 


g^g^gog^S^d^g^go-og^gg^^gg^^^gj^^gj 


S3§SS33^5§Sf2§3§g3SSS3SSg?5?  25^3:^8 


assassasasaaaaaaaaaaaasassaaaa 

^»<-o««o^t-oc«irtOM-<r-oet«Of-<r-o5t«»»Hr-o«irt« 


I 


I 


M 

•-a 

I 


Digitized  by 


G  ogle 


502 


SEPOBT   OF   THE   SECBETABY   OF   WAB. 


I 

I 


§  i 

f  I 


I 

9 


*miiiii{cifp[ 


'aiQin{xifp[ 


'Moas  i)0)[aai  jo 
npu  JO  tanonxy 


•popos 


*p,miaiiioQ 


SafAom) 

*QOflOOJI(X 


p4p4»(4c4p4pqpjp4 


H» 


'^onooiv' 


:?5!r;TrT22; 


;35 


'f  C» -*  0» -*  ^r -*  ^    I 
P3  — rt  — -i  —  rt?o    t 


TTTTTTToTc 


•pa|3 


s  P  c 
SSB 
asp 


pas 
6BB 

rap 

ooo 


p-Sp 

ass 

a  p  p 


s  P 
P  p 


''sp'pp'p'p  ; 

sssasa  : 

s  a  s  p  P  P    . 


•  •  •  •  •  r  « 

^  —  £—.55— 
'p'p'p's'a'pp- 

aaaaaaa'^ 

p  p  s  a  a  p  p 


*)aaoiDY 


ooo 


•^^GtWOI^f^Clg 


9i:oo:5:it5c 


•pora 


ppppp    ppp         S 
*aaBBa®asa®®®a'= 


SSSS 


i  i  ii  i  i  i  :  :g  i  i  i  :  :i  i  :  i  i 


•OA      A'nBQ 

*^  *b8  add 
ojnsHOj J 


'T  CO  ff*  'T  a>  Tl 


S5:2SSSB'3SgS2fgSi5S5$^5SS8SS 


m4  i/i  «d  «  o'  «d  •«'  o'  o'  V  cj  ol  CO  '<••'  C9  <<«:  CO  rj  « ict  i.'j  o'  V  n  e4  -^  •-'  —   * 


'jnoq  jod 
•aonodJid 


s?cS^!?^»e;;ss^s«as^^^^3Ss;?E?5s:s^S9ssss:: 


SSSSSS5S5S3gS$S£SSSSS&2SS3S;s:3S;s8S3 


•qn»qi»AjL 


•qpqXja 


~9i  in  m  tfi  \n  »n  m  *fi»fnn  in  »n'»n  »fi  tn  tn  tn  >fi  *n  »ri 
»<!  od  OD  »<:  «d  vi  iri  iri  «^  »<:  oS  »<:  »<:  ad  otJ  r-' Kj  V  M  el  w  CO  r- e  «^  (*  «  o  «D 

I  \  lij_m7  I  j_i  \ 

aookoaci^ooot-aoooDaoooaotoiA  i^'ttco  n  o  0*0  o  to  o  ia  o 

)  I  I  I  r  I  I  T  r  I  I  I 


'2919 

-Tuojvq  p9)oauoo 


?:;:SSSSS$99595RSfi$55;5KSSi28S"ggS2 


*p9W>dxa 


~  v  o  a  OD'r-'to'o  o>- co  a  ao  oo  o  o  ao'o  M9»^etc9co^«oo  00  moo 
.^ f   I    f   I    >   f    iT  >    I    I    t 


•poq9«)iY 


$$SS;S%SSS&S5$?.SSS89:;»SSS?;SSSSS3 


U»)O0D<UVa 


giSgge^SS38aS5«S?5555{gSSS^?rsS'flglW 


-non 
-VAJo«qo  JO  onix 


aBaaaaBgasBassasBaBaaaBBBBssaB 

d  d  d  d.ci.dd  d  d  deidd  d  d  dddd  d  d  dddd  d  d  ddd 
g^  o  g|  o  ^  o  «  o  Q  e  «  e  Q  o  n  o  g3  o  fi  o  «  o  o  o  n  e  n  o  Q  o 

«N»«oe«oa»-«»«octtna<-«»«octina^»<-oo«ina»»4t-oetioei 


8« 


I. 
I 


I 


I 


I 


I 
I 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


503 


laaaiiaiif 


'maai{xv]f 


gpu  JO  lanooiv 


•p«»paa 


p^muiinoQ 


— (moil 
SoiAom) 


o 


oooooo 


-^aDomy 


•pniX 


*)siioiaY 


•P«TX 


JOOOOTTTTTT 


r?A-i.i^  —  4"«»-i®®®®®®® 


ooooe 


oe  00  «  flo  ac  s 

'o'a's'B's's     5 


sdsaoa     5.2.s.i:.2.2.£:  as  a  s  s 


oooooooooooooooooooooooooooooo 


eoeeeooooeooeeooo  osooooeoooooo 


T^FPaiia 


prong  QAng(»?r  I 


'<»uq  ♦a^ 


=  I  qinq  ^Ja 


-loareq  pi»)9axio3 


-pModxa 


-poq^my 


*J9)aai<xivs 


/  y^^^^lo  JO  omix 


55 
-I 


«  «  9«  *-i  01  r-  ^m  •ft»^'^f«aua&r-«-'C4a)^oc-#  —  OCT  —  ao<-< 

^^^ 

tn  tn  tn  tn  tit  tfi  ^  tn     i?n?5  ooo 

« «o  e«  ^  «  ad  oJ  cf '*•*  irti «  — '  •>/ "*  W  t-j  «o  ^  V  »o  CD*  CD  o»  X  o>  o  OD  »^  00 

oo  —  f-^  —  ^«  —  —  «oooooocioOwOooeo>ciXt-.' 
o«)<^m^aomoo^'MnL'3oir)er«toot3oo>oooooxe> 

"22¥W'SJ  ITS  s^sOjI:  2 "s^ls  2  s  s^zi  zT-  ^  s  s  =;  i;  !2~ 

ssaeaaaaassassasssssssassaaass 

gj.-go.5«gr.gjwgj«g5.-gj«g5«s;r.g«gc;g3.-gj«gjQO 


I 

I 
I 


8 

I 
I- 
I 


i 


§ 


1 
I 


I 


Digitized  by  VjOO^ 

r 


604 


REPORT   OP   THE   SECRETARY    OP   WAR. 


« 

^ 


a 

I 
I 

I 

I. 


H 
oo 


5? 


'mnixifaii^ 


'ainiuixv|f[ 


'Moau  pt})iv)ui  ao 
p|m  JO  (tnnoaiv 


T»paa 


'P.aoninio^ 


(— moaj 
SaiAotn) 
'uojjwaia. 

•janoray 


Tars 


•^anooiv 


•pniH 


U 

m 
PI 


oeooop4p4 


©oooo  j,^ 


O  3 

oeeoo  g  g 


sool^o^Toc 


§K  «       ac  « 
^  O  3      ^3 

3  "co  's'S  g§ 
gooeoggoggoopg 
s  D  3  0  a  i:i: 
O       OO  OO    OO 


eoooooo^oooooooooooooo^ 


:Tof 


O  O 


ooooeeoooooooo 


I2i 


-aAAn«n 


:g 


:  :g 


:§  . 


-JllUl[  JtKi     I 


aopoMia 


-pioinq  oATiBioii 


•qinq  1»^ 


•qinq  ^J(i 


■mojvq  poiooajoo 


-pwodx^ 


■poqDBUV 


OS     oc 


WHKKWC4wp>5j5;^;;i5'5zi5^>5;^ijzi}i5>q^^^ 


SSSoSSSS^SSof^^SSSSSS^SSSS    ?SS95fS 


o  o  o  o  o  o  o  o  o 


<7»aoc*?«  m 
P3  0»«««n 


3o^v^ou)tft^ooo'<r«^oo»^oc»mt«ao^<x)r:-^ 
I        I    I    I    I    I 


K  •^  «••  T'^  •^ 

n  n  n  R  n  n 


QD«viftiOk'3i.'3^ootnT-«ooi^oetnr-x«f>aDn- 


n  n  n  a  n  n 


'jdiouazvg 


-non 

•«AJ08qojooai|x 


si 
I 


aSBSaSSEBBSEgSSESSBESESS 
•-ir-oo«ifte»  —  r-oe«tf:e»^r-oe*«c.  —  r-owoci 


aESSES 


I 


d 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL   OFFICER. 


505 


a 


o  tx  2    IS 


I  I. 

«     -si 

I  1^ 


'fxiov^K^TiiIR 


aa-ouxpcuK 


]B 


-p»paa 


;*^^YI3UXU103 


1   ^niAota) 


•Pnt3 


'lonomv       ^ 


•POTH 


•AJICK)(        I 


P  'i.  n  ®  -  r^  - 


«    O)    X    X  .... 

sees        .... 

5  ?:  =  =-,  3  3  3  3 

3  3  3  3     .s  -  -i:  .3 


??  :  : 


^^  :S2iJi^ 


S  3 


3        5 
S        " 

3        3, 


33 


o   -coo. 


ID  T  e  ^  « 
33353 

>1  >>>-.>>  t»..  >;•-    r    .M  ^  J 


«  «    .  oe      S 


00   *    9D 

'Hi 

'xi^'2 


S  :  : 


©  X  O  '^»  7t  00  O     »  v'  ri*  ^"*  '•''   •  *   «J  ^ 

acJ  ifj  t^  »>i « «.':  ci    '  rj  H  «' 


;  -,,-,•    •  (jf  ri     c*  -^  — 


j^^tj.>m..^  I     "^^  ro  rs  X  7;  .-;  SI  ^  ^1  CI  7»  - 


i.-  <sv  ^  C.  C3  -r"^  c  CiC".  T-rocooQCic.  cTcv       r.'  rT^  -t  r:  o  o  :3 

X;  vX  Si  iX  Xi  C.  C;  X  XI  Xi  Ok  CV  O  O  O  C  3  X  OC  X  X   CD  Xi  O  Ci  c  o  o  o 


"Hinq  J.>^ 


n  f?  fi  r:  rs  CO  -. :  r^  n  ??  : 


«-,  «o  o 

'  •-  -r  -r  r?  c*  ^ 
tct  -:>  CIO*  __ 


* O mil   t*i/-r         nrsrjrjM-N  —  T»'?»r5rr-r*t'r»c»  —  —  o  —  -^(N-ri      ^»  —  'rllOO'?»'r»-* 
Ml"'l  A4Q   I     ^^  ^^^^^^^^^^^^^^^^^y^^^^^      en  ~5  ^« .?»  7i  m  i«  W 

•mo*  "*^d  •vift  "WT-r-r«'r»  — OCT.  6  X  «-«-*-«  tT-r^  ^       -w  1-  o  i.- -^  ^  4; 


g       \      -iwwodxa  I     g5rtS«K?sS?:?:rf?5Hi^2;2?j;;;9f 


:i       C»  —  TO  O  O  'T*  ?»  -* 

•3      n  r3  f»  <?«  c*  01  CI  e« 


o  t-  r.  —  X  ^  - 


*  •^  ^  r^  11  —  c  ci  c  i  7.  X  4-  ?i  »n  i^  o      t^  L-;  'o  »  o  •■;  c^  ji 


3 S SSSSs s£ ScsSb^ E c 8 3  as S     SBSsBBBa 
«i  si  es  «£. d 2. a  d  ef  si. 3. d. «i  «  H  d d c. !i  ei  e  c,     ddd  d  «  ddd 

«  I'  o  -Ti  o  cj »-  1^  o  CI  »*:  e»  -« r*  o  CI  L-^  ci « I'  o  ?i 


«  cv  —  r-  o  CI  rt  a 


1 

P 


.3 


I 


Digitized  by  VjOOQ IC 


506 


REPORT  OF  THE  SECRETARY  OF  WAR. 


t^       GO 


n 
< 

o 


I 

i 


a 
^ 


P        CO 


i 

B 
& 


'innin|aip[ 


'muiii|xiip[ 


i  hi 

S.5  I  s  s 

ISBN'S 


u 

^ 


S 


4 


uitu  JO  !>nuomY 


'papaa 


p.aomoioo 


( — rao  ij 
SuiAom) 


'^aaoiny 


•pai3 


55     55 


125  ;z; 


«•■  ^  ••■  ^  ^  ^  »»« 


«  ae  «  ac  X  X  « 

"PC'S  s'od'S 

ssaasaa 

s  9  a  3  a  e  s 


'.pa^^'A^^ 


.saaESsag 

•9333333.': 


'^anooiY 


•para 


'AlIJD| 


9  J  n  Bttoici 


Miioq  .i«Kl 


■noi)09J{(i 


•ppmnq  OAn«I^H 


•qinq  »*AV 


•qinq  Xjq 


0000000^ 


a  a  a  g^^®®®®® 


oooeooe 


gEaeBEEa 


:& 


:?;:::: 


;*tSOSOS<l;0'MVt-OC 


)( St  P9  n  n  n 


HWW^.S5?5>5"525^;zi35W^^ojzi55Si^;jzi>?^ 


"o  «  Ss      STo      C  Si  "in  iri  ift  in 


Ti-^oaoeeiAor-int-ooi* 


'J0)9 

laojvq  pa)JdJjio3 


-paeodxa 


•poqjiiiiv 


'j9;oinoJV{£ 


8«SiSlS»SJ;2222S1525go2s«» 


oeaoor-or-aoet 


r;  «o  o  J-  -r  L- 


•aon 
•VAJMqojoomix 


i^3 
I 


aasaeaaasaaaaaaaaaaa 


asaaaasaaa 


I 


I 


■3 
I 


I 

S? 


I 

i 

•c 


Digitized  by  VjOOQ IC 


CHIEF    SIGNAL-OFFICER. 


SS5 


•Epa 


I     .       8     . 

i  ^    IS 


^o  o  ©  o  oo  0&5  Ji!5  JJ5^  o  o  o  o  J^  Ji5^« 
55 


L 0000900 


j^^^^OOOO 


TTTs 


OOOOO  90 


P  3  C  3  3 

ggoooogggo 

S  9  9  S  0 


00000000000090 


9399999099   S     9 
^.9^^^^.0.9.2^   ^     .S 


ooooooooooooo 


;g 


■00     • 


Q0-»?5o.5».'iXTrt3O-»'»rjc»r50tiTciooo»TI»c<7Jo^30i''O 


U^fidsd 


ooooooo-^ioi's  —  -»■e5C5r'f-f-^•01•o^•<?♦^•'3:;^-c^^'^- 
o  ©  3  o  o  X  r-  r-  r-  r-  r-  'O  1.^  ■n-  o  1.1  o  o  4fs  '.a  -o  'O  o  o  «  o  ».':  o  o  o 


mT  I    I    I    I    I    I    I    I    I    I  TTl    I    I 


«««r^rt  —  r-'»'00C4'«''0'?«  »aoau  «"«'  ■v  «  ci  o  xi  o  o  ao  r-  ao  oo 

1 77  I  I  I  I  I  I  M  I  I Tr  I  III 


^  -<  —  a  "T  «a  c»  a  c»  "i»  o»  —  —  •.»  f  Q  '-5  '  "5  •  -^  o  -^  «';  ci  -.•■»  T  ij  o  c*  r;  o 


i 

•p^iodxa 

i77 II II 1 1 II II 77i II  1 

g 

•paqDWWV 

8S3sss?5:§s;;;s5o£S§ 

3S5SS5S5'#§J25g 

i3  5;gSS§:^5:i:f,?55<A 

-non 
*U9»qojooaiix 

aaaaaassaaaaaaaaaaaaaaasasaaaa 

il 

1 

Saturday,  Feb. 8.... 
Banday,  Feb.  9 

1 

1         1 

507 


i|||l!l<l>l 


'I 

I 


Digitized  by 


G    35^1 


5P^ 


508 


REPORT  OP  THE  SECRETARY  OF  WAR. 


'^ 


*ainanai|^ 


i    t 
§     s 


*    I    8  . 


*cauax|x«]i^ 


piBj  JO  ^anomy  I 


'popaa 


'P.aaininoo 


(— raaij 
SfufAoia) 
'goUO.uiCT 

'^anomy 


•para 


"^lanoniY 


«  flO  K 
SS  D  d 

fcfcE 


:?S 


:3 


5D3 


ES: 

s  s  : 


•pniH 


'A)IOUI 

-daJliibq 
"Ij  -Imi  aad 

0J11H80JJ 

MUOII  jod 
.Ciioo[OA 


oooeo 


'.§JS®®a  BBSS  628  :g2gBSB 


9  a 
EB 


:§  i  i  i  i  :§ 


—  fJ    •    *   *    •  oi  H -*  «  b-' OD  — *  ei  d  «•  d  « '■'^  «  "^'    *o*»^ol 


•uonaajia 


o  o  *«•  a  fH  ««  o  00 -• 


OOWXC*  ««»■*-«  00 


SSS?3S^S$5$g§S?45?S 


a  S5 


Jzij^^.^WWWWWWWWWWWW^^^^^^^^^ 


«:'y5viar:a!)a5'««« 


o5tc 


5i;;3S3Jk3§||85S|g|i5SSS5:S2S?.|    ?S 


•qinq  »3^ 


^^o-c^^^coci^oss^gggggSS^glS    8s 


•qiwqjfia!      (Ill  ^«^w«rtc5n?-.e%wP5M     fcft 


'J.1)0 

-niojiTqp.M*^a-U03 


S!5 


'IKWOflxg 


•paqa«?iy 


'JdfdOKMBa 


rr?i 


oovxr^mnncoc 


S;^i:;^nnSnS3S;5gsgS     g^jf      g^^ 


5??5SSS5:5:3SS35^ 


<b3 


S  S  B  B  S  S  B  S  B  B  a  S  S  Q  S  c  B  S  S  S  S  S  B  S  B 

BS 

BB 

•uoii 

cl  4  oi  e.ddrf'd  d  ddds  d  (s  dddd  d  <<  d&a«i 

rf«< 

acS. 

-HAJtasqojoomix 

&j='s®Sj«s5«a*sj*=»s*='?;*s'^s*s*s3®s? 

«a 

«S5^ 

»^r-o5ivnc»  —  i^eWLicj^r-owocj^-f^owifta-^ 

r-o 

«o: 

i 


I 


1 

p 


I 


I 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


509 


e 


«  a  a 

as 


SI 

S3 
IS- 


i  i 
I  h 


'oaaaninp^ 


'miiiurrvjf 


•popoa 


'^•.V9iDino3 


"^onoaiY 


*para 


-tjanoiDY 


•pars 


'S;:?:;? 


OC    •  «    M]    00    ^ 

'a'B  '03'B'a 

aa  oassa 

s  s  s  s  s  s 


3S 


ej  ^  ■<j^  cf  ^  -^  IS*  ^"^  ^  ■^  ■^  "^  ■^ 


■  00  Ui  £  t.  •  at<u}«xxx  ■  ■  • 
•a-flrS-'  3C3333''' 
Ss     ■  353  2        333333     'SS 

2a  -.ass  go  523333  :^2c 
i:3  '353. i:  333333  -^.s 


^*»^ 


^  -r  «  ?» 


=>g   ®2l®®gaaga« 


goooe  go  gc 


2*3223*3 


li_jl]BCL 


\ 


n. 


noipdJiQ; 


0     qm  ^^^AV. 


t     qinq  ^ja 


(oanq  pajooxioQ 


:S 


2?    gS?§22g32§S§§S2JSg?2g8S5;gJ§!£:aE2JS^» 


aa  ss^s^^pisssss^sississs!;;^^^!;^^!] 


aooD      aOdDODaoeiodoodoooQDooaoaDQoa^co 'booaBooSSSo^ 


as    £;SS;53gJfJ^SfJ25r.S?;!3aS5S2i35^i:§S?5??S3 


-OOOwSrt'i'OoSoO'-Sw^OOJOC 


i?*'ai 


^^  ^^M^M^M^i^MMMM^^^Mn^^ 


•p«wndxa 


P    ;  1wq:>V}W 


'I0|9aiaras 


'CAjstqo  JO  9ai)x 


If 

I 


33   s;SS:33iSf{^^g^S^S^S;33^^^^^S^?i!:;i^2;^ 


(0      t«  to  c3  9  o  u5  I- 1«  o  »  o  o  'o  (5  o  o  o  vs  -o  t-  o  o  o  r>  t-  i^  V  o 


saaaaaaasaaasasa3aasssa23aas 

-r-     ©©ioo^i*oc«i«e»-«r-o©ioo4^r-oc»oei  —  i^ooiirto 


aa 


I 


I 
I 


8 

I 


I 


Digitized  by 


Googlel 


510 


REPORT   OP   THE   SECRETARY   OP   WAR. 


si 


IJ 


III 

H    a 


§ 

I 


*innai{ni|^ 


'OinaiiTV^ 


•popaa 


'p,aoaiai03 


'uoH.>,ui(T 


:o^^^^ojt 


^^^ 
>;^>; 


^lanooiy 


=:»T 


lo-^ 


•p°ra 


55 


;      9  s  3  d     4; 


D  d  s 
sac 


*|utioiuv 


^ooooj 


•pniX 


"III 


tfSMtc2g®®Sg®®®®®®®Ba 


II I 


.1 


TfT 


•A|!.Kll 


i§  :  :  :  :  ii  i  i  i 


'aon^aJTd 


c*  a  o  o  v 


ocpqp^p4p4    »:(S^ 


^^^^^^K^^^'^'^'^^.X* 


cc 


•All  I 

-pnnnn  oai  l^l^JTj 
5        qinq  -ja^  I 


5S8§| 


»3»»ockC)0=>c»xsi(£iS>^c£SfiDS      eaSaoSaoS 


o      o  o  o      o  o 


•qinq^tici       gSfl^^S     S«^'??5?^S  rc3rfSS=5nSSa?5S 


'aaja 


2J  ■*««■•>  J  ^5  rr       «T-    J 


•po«o<ix3  I    RfjggJS    »«S33;?3?5?sg3S3««?Sn??5§55    wSSSaa 


•P^qoonv     g;2Sa?:    ?3??-S3S5S35§5KS?§SS    SSS^SS 


'ja^ainaros 


C*  ■V  I-  o  ^ 
'T  C*  O  X»^ 


p«  o  o  30  »  r^  . }  v-j  J  t-  o  —  ^  o  (?» »2  "^  II  i? 


•noil 
•VAJOvqojoomix 


SEsaa    saassssBBBBssesBeea 


asBssa 


ll 

li 

I 


2S 

I 
I 
I 


I 
if 

1 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICEB. 


511 


Is 
as 


i 


1 


'laumiaij^ 


:  I 


IDOai|XB}^ 


•papaa 


p.aomaiof) 


( — maij 
3a)Aoni) 


s  :  : 
«*  :  : 


525  55>5 


*)anuaiv 


.-%--; 


ooo 


•pai.H 


sssesasssasEoa 


SC  X  «  «     •     • 

0  O  3  £    '    ' 

111  3033        •=*§ 

|||eoo^uH^o  j;HHt 

65:^         6555    5555 


•^anomv  '    ^^le^rj^®®®®®®®®®® 


ooooooo^oso^o^S 


•pajS 


<0  X  SD  90 
3  5  S  3 

BBS Sooc 


oooooooo 


t6  OB        K  T 

^  3        3  3 

ooooooo  gooo  «o  2  g 


•AII.WI 


:  :  :S 


:i;3  :  : 


ojnwsoJci 


Oei»QD.-i-iWCL»rtf5Q0ujO(NJJ 

^  t^'  o  od  o  o  ri*  c* «  rs  ?«'  •^'  d  V  "iJ 


5»  -1-T*  o  '.-I  ot>  -►  —  o  I.  '.*  o  au  cN  ei 
CO  « CO  2< — '  ci  — '  —  d 


•an  q  jjtl 


8S?;:;»J3i?5S5^S^£S^S 


•I10I1»3JI<I 


55 V?:>5 


.    .    .     .^    .    .     .  Lsi  t2  ►>  >  t*  >■ 


gSS5aSi*Ss:SSJ2GSS    5SSS2?:?2?^§S!l£SJ^SJ: 


•qinq  ^^Ai 


SSeJ2"''''2'^2®'^^"*'*' 


I      I      I      I      I  ri  wt '^  n*  Ct  Ci  &  Q9 


g      'qinq-^ja 


'  CI  ?«  51  —  -*  ^  —  —  '^  I     j     I 


•Jfetjo 
Doxvq  PJJWI103 


—  —  y  «  C/  c,  c  ■^  ■v  o  o  •*  ^.  --  o 
ooo  CI  0000 -■>  0000  —  c* 


■«  o  i- 1-;  ri  o  -^  'Vrj »-  Oi  £; 

■5  «  (;»  c»  CI  —  o  c  c;  c-  cr.  QO 


g?i?5ggR2sg5§§5?i?igja 


-p^Modxa 


"^^  —  p-3  0i0  0-*o»oeoo»ioeo     cico-*-*  —  ▼o  —  nor-ci  —  eso» 
c«©*c*ci  —  —  »^-«-*—  III       MM    I      —-*  —  '-'Cicipscici 


'Jd^aouuv^ 


'OOOO  o  ^. 


•nori 
r  AJMqo  jo  ooiix 


SBBBBBBBBEBBSaa 
i-<t<-ociirtc»-*r-oci«.oo*^»'0 


BBBsBBB^BBBBBBB 
^^S*d  d  ti  :L(i*Z.d  d  d  6,z.A 

Cl  i-O  O  f^  h-  O  C«  O  O  ^  t-  O  C«  O  A 


^5 


I 


I 


1 


I 


^ 


I 


Digitized  by  VjOOQIC 

I 


512 


REPOBT   OF   THE   SECBETABT   OF   WAB. 


fe 


I 


*iiniai|ajp[ 


canot^zvj^ 


•popaa 


P.OBOIUOQ 


( —  inojj 
i)aiAom) 
'ao|iaaj|ci 


82 


^1        ;l 


El 


1^ 


:  I 


•O     'O     'O 


:  d 


Jiij2i{iq>!i  \7i^if^,^^^^}^^z^^ 


'^anooiy 


"Paix 


*)aiioaiY 


;S223 


'3's 

Si 

s  d 


e  9 
s  s 


3  "3  "s  "3  a  "3  p  "5  "3  3 
ssassdsoad 


aaaa  :saaaaaB 

aads   •  a  a  a  a  a  a  a 


aa 

a  d 
:^0 


wr^  wt  <^ '^     ^     n 


FT^e? 


oooooo 


•pajX 


*!U  'l>9  aod 


I  II 

»  gOC^OOOO  g  gOOe 


« «  «      S      9  OB      a 
add     d     d  d     a 

ass®s®as®B®®®®®® 


:s 


jnoqjdd 


■aoiioazTCi 


■Ail 


■qinq  »»^ 


■qinq  L^a 


CDOivq  pd)ddJU03 


'pasodx;^ 


■paqoewY 


'la^omoivg 


S^^SS^S^?S»s;99   ;;:$?g^^:$SSS3e:s:2S!:s 


5k  >5^^ 


JZ5?e;;25^}z«}Z}Jz5>5jz;S!$}Z5;25>q5z;}i5>5 


SSSSSi2SP??2f2??SS    ffiSPSSPSPPSgSgPPS 


I  I    I I  I 


totr)o^naoe«coeo-^*^0' 


eitotr)o^ 


I I 


s;S8SS6'SSSSSS&S 


«oiniA^oaoo«r9eOfH*^Ot^ 


I ! 


SSS?:S^SS3&SSS;^S 


^^9l^^^ssgi^§iSiSlsssi 


SBsaaaeaasa^aa 

a  B  a  a  a  a  a  a  a  a  a  B  a  B  a  a 

•aon 

dd.4o.do.4ddd9.ddd 

d  dddd  d  d  dddd  d  d  ddd 

•VAjosqojooaiix 

a'='a'=>gj«a«s}«8*=»a« 

gjogjogogogogjogjogio 

^r<oc<oe».H(«oo«oe>^to 

©«00>^l-OW««Oii-C-OCt«ft» 

^ 

K 


I 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


I 


'mnoiraiK 


mnaifxvj^ 


&      & 


&    I 


WITH  |o  inaoniv 


papaa 


<     'p^QdonnoQ 


SfaiAom) 


*)anoiaY 


•p«ra 


oo®Jzi5z525^;z;>!;>q;z5>55z;>55z5^Jz;;?;^5z5J2;>5{Z5}z;>?;J?;?5 


D99SS9S99d9SSa9dSSBSS3C3SSS 


-^anomy  | 


ooe^ooo 


eeoooo. 


»ooooo©oooo^j, 


TOfX 


•AHDOI 


I 

ooo  gc 


»oooooo  2^ 


soooooooooooo  2  a 


:S 


:  .5  : 


-jnoq  aod 
in  DPI  J  A 


r 


•aonwiia 


qinq  i»^ 


t  qinq  iLiQ 


-aionq  jmjmlioo 


22§JS35?i5J5;S^5ISS222r2:2222:s5S;sSS2|2t; 


HHPQ 


«»'*r-t-r-t-t-f-i*r-r»oo»^r't-c-r-i*ft-ft-x6cQi5xxxao 


77 


e«-4^c««r^ininto^eoVo(oao»<-o^«rotni 


O  lO  O  O  O  lO  »o 


•?TT' 


^^nMnom;d«9r<«o«m«i«Ax»«9«Aor-oo)09iOi-4neoc9 


•p^wdxa 


^«-iminm'»iO(o«r-0'«>ner-o»oo«oint-oo«ec40f^ncoe« 


'm^w      S;3P3S&s;SSSS33i;3$SSS;SS»:SSSS^SSS33 


'J9|9aians 


tuwqojo  ooiix 


h 

1i 
I 


3  W 


2SSS 


<oi*c-a5o»05 


o  2030  ^  ^ 


SSSSSaS'^SJSSJS-: 


2=T 


WNw™wiCTCT"6tolww?5owp5p9WwcoR?5p5f5wo?5poW 


aaaaaaaaa^assaaaasaaaaasassasa 


I 
I 


! 


I 


513 


jlli' 


Digitized  by  V3         ^S^^ 

<  I 


I 


514 


REPORT   OF   THE   SECRETARY   OF   WAR. 


CO 

SE 


I 


CG 
O 

S 
m 

IB 

< 


'^^  :5 


8 


-oiiiaipni^ 


'Uinuiixcp^ 


niui  JO  !)unotuv 


'P,a9mmo3 


•p»paa 


SaiAOta) 
'uotlJ'^tJCT 


v^m 


'tanomv' 


•POJH 


1^ 


a 
f 


s 


I' 

«  s 


fiq»»HsqH 


»s*^-« 


asacsad  a  aas  Tirt;-: 


dTo^ZHo^ooeeooeooooooeoeooeoo^^ 


ID         »  00 

a     ad 


.a  .a 
dooooooooeooee  gg 


:S 


:8 


'jiiuq  aod  I 


e23§aSg3SS51!^2S::S5§38§S2J:S2SS8S?5S3 


•UOpOOJlQ 


fidCtiKHPQ^ 


-pimuq  jAumoa  I 


Sg;5^$SSSS$^3^'c2SSSS?SSSt^??53B&SSSSSS 


•qtuq  %9^ 


II  III    II II    I    •  


•qinq  iCja 


I  MM  II   I 


•19^0 

■mOkivq  p»)9ejuo3 


SSSr^S?2'c5??jtiJ2?It2{:SSg$83S2:2J2SSS5S 


•p9«odx|j 


•poqDWiJV 


*j99oaioaii(i 


•notj 
•VAJwqo  }0  omfx 


•si 
lie 

I 


I  II    II  I    I    I  ^-^-.- 


S:i^9SSSSS*:S^5SS^S?S:SS^?SSSS5SSS 


Ss;]B£¥£^S!2SoSS£o5SSSoS;:S)SS3SSSSS 


aaassasBSBBagBBaaaeasaasaaasBa 

d  (4  d  e^cLad  d  d  deLdd  d  d  d.d.ci,d  d  d  d.Ap.d  d  d  ^6,dk 


& 

S 


i 


Digitized  by  VjOOQlC 


CHIEF   SIGNAL-OFFICER. 


515 


iiam}ui]|^  \ 


iai|x«pf  . 


•p»paa 


"^^^naoirao^ 


1- 


««ajAoai) 


"  :)aQuai  Y 


T«i!X  I 


c  ■  « 

g  P  gooo    .    . 


:a  : 
:d  : 


:B  : 


I"  -»•  'T  ^  C»  ^  "^ 


ID  CB   C  «  C  C 

C  ».  u  ».  v  C 

565555 


CB  <e  ■  oe  « 

EPE22 
c  ^  c  u  ^ 


soooooo^^o^T     T 


:2 


■^"  T*  'JU  -T-   ju  ;;f  j;^  T  ^» 

?io«c«  — —  —  wrt 


5  S  o  5  o  I" 
'  cl  rf  irf  t^  1 


<9r>aoe>3r-«wa»«o<(et««n«9t«aDao^ 


s$s;?s^$ 


OX""*"  w«  — 


^ts j 


SSSSSSSIS8S3SSSSSSSSSSSSS    SSSSSS 


LO  tn  o  o  o  o 


m  m  m  o  w) 


o  o  to  o  in  o 


•qmi^A  I     -;jgg}j^g5^gig^j5;gj;-gjgS^j^;ggggC;gjgjg-^g^ 


•qinqXaa 


•pModxa       SmSS9^flS9^??2^Si§nnS?^;3nSS^n^Si^     SlS^SmgS 


lK»q;yv)tv     SSlSP:^^S^S^S'^9iPSSS8S&SSSS    SSSSS^ 


'ju|oaiai9S 


.  -«AiM(|ojo9aifX 


BseassagasaaaaBsgasessea 

ii  d  cl  dadd  d  4  d.d.dd  m  *  f£.ci.e.d  «  «  ddd 
rjoaoaogogjogjogogjogogjogogo 


aaasaa 

«i  ej  <S  ddd 


a     »4»«ooioa» 


9 


I 
I 


I 
I 


i 

:i3 


I 


II 


IHII 


Digitized  by  VjOOQII 

I 


516 


REPORT   OP   THE   SECRETARY   OF   WAR. 


I 


JO        OQ 


I 


1 

ill 

h 
1 

III! 

•s 

11 

fc-i 

1 
: 

c 
t 

s  & 

1 

•ranmiuij^ 

8 

'. 

-^ 

-* 

•  to 

e« 

•nmmfxvj^ 

8 

• 

8 

9« 

\^ 

Si 

'Aom  p^[oai  10 
npu  JO  ^QDooiy 

:^ 

^ 

S 

S 

s 

'popaa 

: 

a 

o 

a 
d 

•p.aominoo 

is 
:  loo 

■ 

a 

d 

a 

d 

I 

Sa^oin) 
•uon»Aii(X 

'^anomy 

ss2-«-:-23s«s-s3:3:2SS 

•pora 

:  :  :         g    §SS     :     :::::::: 

g||ooo|o|aso|o|| ifcllll 

S 

i 

H 

s 

lanomy 

33333  J33SS200®**®*®®*®**®©®®®®® 

•para 

o 

2 

eoeo 

1 

•^ipoi 

§  i  i  i  Mi  n  M  i§  M  i  M? 

:  :  :  i 

"U  -be  j9d 
ojnssdjj 

•JVIOIJ  JtXl 

--•r228a?3giS22J:2Z''«S'*'-2J;2gj  «=»•••«;: 

•aonowia 

-piranq  oahbioh 

88SSSS8§SS?J2PfijSS8Sg«8g-8SS88?JS5 

i 

s 

a 

•qinq  %9j^ 

^8S55SJa*S12CJ:2««-«  =  ::r««22S8SSl58SS 

•qiaq  ^iq 

S^S5;a8a222  =  «"«''222g«25;S5;  55888818 

-mojvq  pa^oouoQ 

1 

•pewidxa 

8S§5Sa8gS222n«««*'2222«2Sc35J  5588888 

•p(iqo«;»y 

2^3S^8;=S8&ssf;;ssis 

3 
8 

88SI£;88SSS^SPl^8 

-j999aioi«g; 

85;sss;aJ:s5}8«5:5Sx2 

gi?;^S^gi88'Si8888888 

Sl8gi88'8'8'g^^^8i88Si 

•aou 
-VAjasqojoomix 

ases 

8  =  S3» 

a  s  s  6 

dcLcsei 
gogo 

aaaaa 

a  a 

aaaaBBBaaaaaBBS 
®8*a«a*8*a®8«a*» 

•t 

1i 

8 

8 

1 

si 

1 

1 

T 

8 

1 

Digitized  by  VjOOQIC 


CHIEF  SIGNAL-OFFICER. 


517 


I 


'imiiniu)!^ 


-ninai|xii|^ 


jiom  pAiiom  JO 


•popaa 


*p,  09010100 


(— mojj 
SaiAOOi) 
'oo'tljajcq 


*4oaoaiy 


•p«ra[ 


*^aooaiY 


•poiS 


■9A    A'lIB<I 


9JOWOJJ 


'inoq  Jdd 


aonaoiia 


H     1^ 

ri 

«$    ;zs 

MS 

»     H 

H 

•c     »« 

•o 

5    5 

s 

^    ^ 

^ 

:^^    ^ 


oeoeooeo 


oooeoooo 


oeeeoooo 


dOOOOO^ 


fcfci 


:S  :  : 


!8  •! 


Go 


t-    •     -• 


S  : 


d  ; 


3   6'3 


•    •  o  •      ^  c 


ooooooeo 


mm  m    '      •    •  • 

9  3  s  *      a  *  s 

JOOOOOggOOOg-Og^gC 


I" 


:a 


r^  -N  ^'    "  c<    '    *    '    *  c<  CO  «d  si  rj  to    *  rf  eJ  <ji  o  w-j  d       '    ' 


ooSoDc^aooiOoaut^auaoooc-.  aDS;octo>o>0)00>      oS 


2     •'^I"*^  ^^^      :5^SS;^8i::J2!S85S2'-Sg?cig  =  ^gjg5*2<9Sg;;g|iJ    gisj 


S      -qinq  £ia 


''"awqpajoaxioo 


'poMdxa 


'p9q3«)iY 


'i9)ooians 


Otf^OOOt.'tO       lOO 


^  rt  ri  'f  ^  ^  o  o  •*  o  'o  'O  I-  00  xi  00  I-  <2  r-  r-  00  cjot-  .X  X  »-  r-  f      «  <o 


8«S882S2i:S2r 


<♦  00  to  —  OD -- a*  = 


Cf  CO  C»  CO  CO  CO  CO  CO  CO  CO  CO  CO   CO  rt 


Ki~(«r«@?^Sw3<9SSMoo'^lo(oSSSSSSt3SS«oS  Sr» 


h«»»rtOo«rt«t-t^r-i-'X;CiCsc»xt-f'X)X03u 


CO  'T  X  r-  c*   TO-* 

Ci  O  X>  00  00   f  I- 


SSSIS^S^9SSS§}SiSISSS^§JSS^9SSSfiS)S}§^Si    S^sl 


csei 


aessssaasasasagssaasaaasse 

ejfl&0.eJeiej{£,sLfieiejgie,adeJeieiQ.da«ejej(ii 


^a 

dd 


^t-oe»»:oe»  —  r-oCToo  —  t*oe«oe»«^t-oo»oe»«Mr*oc 


1 

i 

a 

B 
00 


I 
I 


I 

I 


HI 


Digitized  by 


Google 


518 


REPORT   OP   THE    SECRETARY   OF   WAR. 


cxT  * 

«  H 

-s  § 

i  a 

•I  ^^ 

S"  2 


I 


1 


It 

§ 
1 


'mDoa}aii^ 


mQU}x«^ 


'Aioaa  pdjidtu  ao 
aiBj  JO  ^uttooiy 


'Ptaaoiaioo 


'popaa 


( — awxij 
SaiAom) 
'uo^loaJtQ 

'^onomy 


•poiX 


*)imomY 


•pnra 


•Xipoi 
'9\  Xnng 


•1j  'bs  .xad 


'jnoq  a»d 
>^^  too  13  A 


•aondOJid 


-pitunt]    dAl)9l9S 

•qinq  ^a^i 


•qinq  Aiq 


-moimi  pd)9axio3 


^>i 


IT 

5  3 


:s; 


S  : 


.   .gg   '  o  a  s  a  gB  0   '      9 
2  a'3'3  §  33  s'S'So  s  5  S3 

.s.i:  3  si;  s  s  S  s  s  3  3i:i;  a 


^  a^  a  a  a   • 

'S'a'a'a'a^  9 

aaaassH 

a  3  a  a  3  aJa 


^  ^  ^  ^4  ,H  ^*  r*  •"       ^*  ^*  ^  ••      *«       n^ 


SgsSSS   S3  S9         S3  3  §3 


*a?gaaB®®aa®9|« 


*rfirf«riQd^c>t^o:rf«5lt4«-J —  el  f-J  r^  od  c)  04  c>  ei  CD 


nag?g?5S§8SS?S5£:J:*-««'"^'«*5a2S?5555;; 


OiOOOoSSsKSSaaDKSXaua/SSaDr-^t^aDSSvaDSS 


'oo~'  oWa         o'oMo     mo 


g;8gldas;555S8aS38g?^SS£:52i:s 


s^§s?3g{ssssssss»g{^ass;KSS»$s^9Ssassssss 


*pa8odza[ 


•paqoirj^V 


'j9)oaianiS 


•aori 
•HAXosqojoomix 


5.2 


Si 

I 


asga«888asi5as8iga;sRS8sgg8a2ass53 

'¥l^^W^M^'^W¥MWsWsWMSl5f8§?Pir 

aaaaaaaaeBaaaaaaaaaaaaaa^^s^ad 

<-ir«ootiAA<-4r>oo<iAO»^i>-ee4io»TNr*oo«ookiMt*oc«oa 


I 
I 


i 


I 

•< 


Digitized  by  VjOOQIC 


CHIEF   SIQNAL-OFFICEK. 


519 


a 


I.- 

e  o 

«  a 

tl 


•nnnniain 


mnmirvif 


'Aom  pa)[<>ai  jo 
otm  JO  ^uDomy 


-popaa 


-p.izoaimoQ 


(-U1.UJ      I    k:k: 

'uo'njjjiq  I    ^ss 

•tanoaiv  I    32 


•poTS 


'^anomy 


•P«TX 


*A.1IC»0| 


jnuq  jdd 


-aopaoiKi 


^ 


•qpiqXja 


/# 


-pModza 


IMqavi^y 


'Ja)>»aians 


S9 
•53 

aa 

a  3 


J^^k^fc*-   • 


(•^^•«»"7*"r^^^ 


i^»A  — ^'it    •  ^  ^■^  ^^'•"-l  ^  r^- 


ooooo  o 


,5    •    -^3    ,  _ 

92233  I'S  3  s  s  3'5'5's  §  2  c. 

ap^aa  ^asaesaaaSns" 

S.S.S  33  :333333S  S.S.i:  3 


■e  c  c  cQ 

3  3  3  3  3 


.« 


^ooooe^ooooeojl^oooo  ooooo  ooooo 


o-|-|ooooo-|c 


oooooooooo  oooo 


:B  : 


;12  :  ;  : 


fiS55S5??5SS??88SSSg2g^5S^55^:?;%?i*'"=°SJ; 


t^  t>- >  >  it  >  t>- > >■>{>>>. 


^^g  —  —  0330  —  s»5DQO'i'Ot'aooaor-t«a  —  —  o-oOfXTD'*? 
GoaooooosooDr-ujfloF'f-t't-r-r-t^ft^t'r-i-aDflcaDt^jLgtjt-aoo 


2£22II22Z-*ZI2®''°'''*'^*'°°®*®*^**222  — ®  — — ''^'^ij 


^<^to^<5< 'MO  otmoo«*^o  000)00  ooob-^r:n-Mt«c>QOOi>-r 


f*o^«c«0  9i?900»»^OQOoooaDaD--««'?ir»'j«x 


«-?!'?* 


-non 
iqojo  »ai{X 


i.1 

5 


aaasaa^BBaasaaaaaaaaaaaaaaaasa 

gjogjoaoaogjogogjogjogjogjogjogjogjogjogjo 
•^r'OC»oo»--r-o«oo»«^i'0©iirto--i'Oo»irtC.  —  r-o-MirtO 


< 
>* 


p. 


p. 


Digitized  by 


Goo< 


520 


REPORT   OF   THE   SECRETARY   OP   WAR. 


'oinai|a{ii^ 


mDm{x«])i 


npj  JO  !|uiioni\r 


•popaa 


'p.nocauioQ 


(— lUOJJ 
StllAOIO) 

*aon.>jji(X 


*9anomv 


I 

0 

I 


I    I 

3    So 


•POTX 


•ijanomv 


•P«1H 


■A^iooi 

^OA    A'|IB(J 

9  J  n  B  saij 


•jnoq  j.hI 


•aonoojia 


All 


•qinq  jo^ 


•qinq  Ajq 


*pModx3 


•iwqcronv 


uo|9aiOti«a 


-non 


a* 

s? 
p 


a 


»^^ 


S  : 


S  :S  :S 


oosg 

a  d 


^      a_3  ass  s^  s  s^ 
"3    'Sa'B'a^^'s'c's'c  2  a 

0    0000030003. ^i: 


i^' 


roooooooTJJT^Jo 


«s  s  « 


»ooo  q  a  < 


:S  : 


lA  ei  00  V  f^ «-: -^  d 


oi ol eo e4 d oi 0(5 ei d :s) d   *   *   '— 'riel--    *    *d 


S5SS'=2SS    8?i5iS?!S5?S8a3"'SSass«"»a' 


'^'^^I^^Z'^ 


ssss£s:383g  ss8;23ss&S3<;sssss3?5ssssss:ssi 


^  O  O  O  k.'S  o 


gs^s;g$ss;ai  n^s$isc}§ssse;acsssss;s^»;:s?ss^i 


saassssa    BBsaaBBaaaaasaaBEB 


BSB 
dp.  p. 


I 
I 


i 


a 
H 


1 

I 


Digitized  by  VjOOQ IC 


CHIEF  SIGNAL-OFFICER. 


521 


1 

1 

1 

^"  ^*  u  1  / 

ills 

p 

•nmnnaire 

% 

:  i^ 

to 

1H 

CO 

s 

aiDai|xvj^ 

rt 

:  :^ 

3 

00 

8 

p9)I»ca  JO 
0  laDotnv 

^ 

5 

&  : 

i 

•papaa 

a  : 
«  : 
%  : 

ad    I 

a 

p.oooiaioQ 

a 

j 

is 

i 

(— mojj 
!(auoiu) 

'aoilD.UIQ 

1 

}z 

•»3 

©©©©©©^}zi©©©©o>i5^'^     ^^a5 

?. 

lanoaiY 

53 

^ 

oo©©©o^ 

i©o©©©s23  5;;j 

•p^ra 

•      ■    X 

s   •  s 

cog                      'sa                   "Sss      csg 
g S So©©©©© 2 g©©©©o s S a     BEfc 

s 
5 
2 

S 

s 

lanomy 

®3®33325®®®®®®®®®®®®®®®®®®®   ooo 

PW|i 

©^©•g*!"!  g  gOOOOOOOOOOOOOOOOOOO       ©O© 

5  gSS«j5 

i 

^S  M  I  ^  :^  M  M  ii  M  ;  M5  :  :  :  :  :S  :     :  :  j 

A^i'^l  1  •'^*3s;5?:;5?2Js«s;:«'«j25S3Ss;?;s??5J5  *-"« 

•aoRD«jKi 

?5                    i^IzS?;        >!:^5?;                           5^55        «5 

jPtwngJlj^iq;^  1    8§8J2SS| 

^§5P?2?ISS5?!??:SS5SS5SSSS    PSS5 

0 

Wl^Ai       sc;«^5jjg 

5^ai3i?1S^2:2SSJ2:::22:222«222    ?.^J: 

•«iniqi£ia|  r.SS2s;sg5^a53;gj^2i::;;8«22zs2J::2:=i22  s§2 

•OKUI 

»qp»i»9xioo 

J 

H 

Twwdxa 

SSSgs;8S85SgJS2i:aa5;222:i:2i:;2ri22   882 

•poqaniV 

%l 

:I2SS&:^SS   S3S 

•J^maCTa 

-non 

BsassssBaaBSBasaBgassaaassa    aa^ 

^f©«ioc4*^t»©cto«^c-©etio»^i>'©3««o©  —  fo     etma 

0 

1 

1 

1 

IS 

• 

! 

1 

SI 

1 

Digitized  by  VjOOQIC 


T 


522 


EEPOBT   OP   THE   8ECBETAEY  OP  WAE. 


33 


I 


'mnoifafiif 


laumyxv])^ 


«    1 

^    i 


gpii  JO  ninomy  I 


•papaa 


p.aoinaioo 


(— OIOJJ 

^aiAoni) 
'ao'tl3a.ii(I 


a£  :    p4 


'^auoiny 


•para 


*)aaoinv 


il  I 


p4p4 


oo 


I  i 


eeeoeoooooo  o 


»oooooooe^2 


eeooeooeooeoEE 

53 


3  232S  3®  ;3©oooooo©oooooo;3; 


•paiX 


-OA_A|lB(I 


s 


SSS9    S 

Sill  r 


eoeeoeoooo'^iiT 

SX9 


:s; 


:  :  :  :  :SS  :  :  :  :  .S 

« «o 


-jnoq  idd 
♦€iCJO|aA. 


'uonaoJKI 


•AU 


•qinq  ^©^ 


•qinqitia 


•d 


ScC    coSiSSI    (^a 


2tOO«<^^«Dt« 


SS2S22S3^SiSII^9 


p^M    ririp4ri    Hri 


0&      X'£a»A     dos     aOkSAnaDC^dDr"r"oS£S<or"S'Baod 

2^  a3s;?gg  ss  ssJ9^;s^gg?;39s;^ai^gsa8s;sa 


monq  p^^auoQ 


*p9SOdX2{ 


•poqa«))Y 


*499oazoj«S 


-VAjnaqojooinix 


as^s^  St3i  ;;!:3sas)s;S{?2?as;ss?s«;;g{s;s 


S3 

gist 


01  ot  M  9     WW     w  n  n  n  n  n  n  n  n  n  n  n  n  n  n  CQ  C9  n  c 


aa 

•14 


aaaa   aa 

gogo     go 


«4r"     eotook     v^r 


aaaaBBB^aaasBaaaaai 

4  ddP.4  ti  4  ddd4  i<  d  dddd  <f  < 
oe«ioak««t-ootiooi^r-oe4io»^r-c 


1 


a 

I 


I 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


523 


I   ^ 


2*®  S  ® 


S 

i 


rM  a 


;z;jz55z;  }z;>!;}z;;z} 


ap  «  aq  •  x  «  « 

3'3'2  '2'3'o'a 

ssa  Bssa 

9  0  9  9  9  9  9 


^  2's'g  9'g'93   990999999 

^PS5E3SS  aassssasa 

i;999999   999999999 


ooeo^ ^^ ooooooooooo  oooeooooo 


9  9  9 
dOOOgggOOOOOO 


eoeoo     ooooooe 


}Zi  5^5^25 


•6>    • 


^§^^   i;s;?;;:??;^i;i:;^»^^^^!c^;? 


?^^'gJS§5?J22 


^>5J^    ^}^^^^^^^^^^^^^;^ii^^    ;g^;z,^:i^^^^^^^ 


?P?    PJ2?2SSSS?iPSS2§BS88§8J2g?:    PPPP^SSSSS 


Sssa  2Sasaci$238$S{SS;3^^S)s;s;^^s  oJ^^s^^^sss 


asiis  8»ss%§^$;^giss;^8sss2^  S2^s)c;;;»s;ss) 


SaS    SSiS^^S{8$;8}SS;S^^SS^Sc;    ^gigioS^S^SS 


33S 


fHSoACDaoSaoaoSaDCDaoaoaAaoaoao 


olsSSs3«0(3« 


fi^f^flS^f^s^SISi 


aaa    aaaas^^aasaBB^aaaa    aaaaa'aaa 

dad     A6,6.d  d  d  AA^d  d  d  ^^Ad  d  d     Ap,d.d  d  d  (x(i,d, 
—  »•©     oirf»«»»-«r»oo««o»»He-oo«oo»«-"r-o     «  «  o  «-•  r*  ©  ©•  o  «» 


SI 

t 


I 


I 


Digitized  by 


G  OS 


524 


REPORT   OF  THE   SECRETARY   OF  WAR. 


J 


S  ®  S  bT       s 
•  5  *  ^         g 

ii-a—  •        8 


II 


'tanmiofi^ 


=  8 


•:s 


'innaiixBi^ 


:^ 


*popa3f 


:  (i  : 


:5 


:d  : 
:S  : 


:  e. 
:8 


'p,UtfUlUiOQ 


:  :a  : 

;  ;8 ! 


:  a. 

IS 


(— uioaj 
Sa(Aoni) 


"^unomy 


•p«ra 


TTTTTTTTTTTTTfT 


p  a 
8S 

S  3 


.  flD  «  < 

:8EI 

.  S  S  { 


*)auoa[y 


©ooooooooooooooJJTJJJooJJJJS®* 


•para 


iiiiii     iii'-g 

ooooooooooooooo||||||oo|||^|o<: 


-»A    AjIUfJ 
OJtl  889.1  (T 


:jj  ::::  :g  :;:.•§::::  :g  ::::  :g  ::  : 


-Jiiuq  j.)d  I 

X|10OJ9aI 


owrtr-o»oc«'-'«fti'or-» 


;:sasis?;sScogjas2s« 


c-Mi^al 


•aonoaiKI 


S5S5{:^SS3g?5SSSSSSSSSrSSSoSSS?SSSSSSSS 


•qinq  %^j^ 


^^^^^^^^^n^^^'^^^^^^^^t^^^^n^^^^ 


•qinq  ^q 


-mojvq  popaxioo 


'povudx^ 


S^SI^'oSSISI^P^n^SSlSn^St^^nSS^nm^SS^S 


•poq»in>V 


*i(r|eaxara<([ 


"8  S  nl^S222  =  £§  ^"SggSfWpMg  £  S  S  §  885 


-non 
•VAJoeqo  jo  oanx 


a  s  s  5  6  a  s  a  e  s  s  6  B  s  s  s  a  a  s  a  a  ^  s  B  s  a  E  a  a  a 

i<dcida(i4ejejdddrf  drf(£.ddd4rfde.drfdcidd0. 


to 

I 


I 


I 


I 


Digitized  by  VjOOQ IC 


CHIEF  SIGNAL-OFFICEE. 


525 


1 

i 
si 

i 

1 
1 

1 

Itlli 

i  1 

III 

« 

s; 

8 

^  ; ; : ! 

^ ; 

-J 

*mDiii|xv]^ 

6 

s 

: 

S 

^  i  M : 

?5  : 

p^ipaiao 
o  laaomv 

o 

s 

s 

i  i  i8 

8  i 

•popaa 

a 

•ft 

9 

a 

o 

a 

a  : 
(i  : 

*PtQamaio3 

:a 

if 

E 

u 

S 

c 

^ 

:  :  is 
:  :  :* 
•  :  ■« 

^oiAora) 

i  i  :^s^«  i 

*)aaoaiY 

\  i  1213  '■■ 

TOTX 

m aeac* 

o ossa 

site   :§^iaSS9 

:  ;  :  :S  :  : 
1  :  \o'^^  . 

1 

1    lanomv 

-SSS:3SSo«-S333333:3  3 

i 
e 
f 

\ 

•paiX 

3 1  i  ills ! 

'2g»^^S2  2^ 

•A'lpoi 
-8A    Aijira 

U'fMiad 

•— s r- 2         •         .    .    .(M    .    .    .    . 

:-:::!  :8»  ::::  :^  i:::  ;«     :  :  :  :  :^  :  :  :  : 

\ 

jooqjad 

»*22  — wao«or-w«e>«wo22|222S    ?Jc5«SJ22!2nS2 

iion*w?a 

8?2P8SSSS?iS£S2 

gSS2SS    SSSSSSSSSS 

qinq  la^l 

8g|25-??5SS?S2?S??gl?J8S?2?SS^;;     S-?2?2Jf2-g;;??S^ 

•qinq^a 

eo;)eSS^S^^?S^?iSS^o!^.?m;»^sss  ^^s^ssss?^;:; 

iu«qp»v»xioo 

TKWodxa 

e;eoS!SI^S<;S?;^;;^s;;gi2;;;;:;;;s;   ?5S;!Sgg^gg;gsg;;; 

•paqDBIIV 

SS88?:?S?:5?S?SS52?:?PSS    8?!g^ggSg^?! 

•J099inaraa 

•UOfl 

OMqo  JO  »ai|x 

saasssasasassassBssa    aaaaaasaa^ 

gogogjogjogogjogjogjogjogjo     gogjogjogjogo 

^  . 

si 
1 

a 

^ 

S 

< 

1 

^ 

1 

1 

CO 

1 

>lll 


526 


REPORT  OF  THE  SECRETARY  OF  WAR. 


13 

< 

w^ 

u 

rfi 

oc 

w^ 

e 

^ 

}ZJ 

Q 

M 

:^ 

s 

s» 

H 

» 

»*? 

s 

'^ 

V 

H 

£ 

^ 

GO 

•^ 

*« 

U4 

o 

J" 


1^ 


M 

hJ 

9Q 


525 

o 

H 
cc 


I 


uinaiiaipi 


'iioue  pj)i.iui  JO 
mvA  JO  lanoaiy 


•pi>ptt2 


|i,ix4niDio3 


g  i  s 

^  ^  &  &  &  &  ^l 


3   ^ 


:S 


:S; 


•O     -S     •O     'O     'O 


:a  ; 


( — mitjj 
SafAom) 
'aon''>'>J!fT 


55 


:^  :Se;  :>5Jz;;z;>5jz;S5jz;»»5 


•para 


-     ~—  -.—-.-■ -.  -.     !     :     ^     :     — =    ri5     ■  X  9C  K~aB  «  as  x  •  b 

•5   -assssasaS 


!   ;    •'a^'a    •'a'e'a'a'a   '   •  2   •    -"p   '"a  S'a'a'aa^'a'a'a'! 

:  :  :esa  :5caas  :  :e  •  -b  :sgeEaaE£ESi 

•   •   'OSS   'aaeaa   •   -Js   •   •  a   •s.tapoasaaa! 


•^aaoiav 


s^ooo^oT^^^T^ToToTToooooo 


•pwiH 


P^b:A 


S    |i|§S|  :    =    5J 


•Aijooi 
o.v    A'tfKCr 
•y  'bw  add 

Muoii  .lod    I 


:8  :  : 


I?  I  :  !  I  •! 


;  :P 


:S 


'noipajjci 


•All 
•pfmnq  oAngloM 


•qinq  %9j^ 


•qinq  jCaQ 


ai0J«q  iK>43dJJOO 


55  }g 


SS^S:s^i3r3^^^£SSSS8BSSSSSSS^S^;3??: 


•poqomv  I   8S5SSSSS?:?8§S8^S?SSS?r:i?:sS58SP 


'jtnomoivs 


•oon 

-«AJO«qojoom)X 


^1 
if 


S;2S£^SSSS2§S;2^S@SS@^^^PSSS^S^SSSS 


aBssasaaaaaaaBaaaaaEssasaaeasa 

d  d  ei  dadd  d  d  dddd  ei  d  dd(i.«i  es  d  dddd  d  d  ddtfS. 
gjogogogogjogogoao^ogjogogogjogogi 


S 

>> 


•8 


I 

S3 


14 

I 
S 

00 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


527 


5         *aroai]uijf 


I 

'•a 

•a 

9 


wa3 


'aiiiai{XB)^ 


■^gjjp   lanomy 


•papaa 


^     ip»aoinnioo 

I 


.       I     < — ttlOJJ 

1«nioaiv 


fe   .   .   .   .t*'^^ 

5^  y>'/'^>. 


•para 


"^^11< 


tomy 


^^^■*r:»^»i'*»-i  —  -^'<»4-i-«     ^  J, ^  J. ^  « 4 "«■  ■^ "vJ"    • 


•POTH 


ooooo 


13 


op  OD 


33      §    §5|  III 


R 


:  :  :  :  :g 


_« «4  ^  -^ d  of  n  tn  'J  lo  ?i  •«'  n  si ««! 


'jnoq  a<Kl 


«*«®oooo^ao^co»^oi^aDaortetw 


e;ass'::§;?;;2sas 


'tIO{|3AII(X 


i  I  qinqj^ 


"pModx^ 


S3^SSlSSSi;3g;^gSSg}^;;^2;^8;;^?;s§^S^;^p;2;?; 


lwq3«)9Y 


ss&s@?:2^ss^??!SS;:^@r^S5;:?3S3?sss3 


*i9!|dinons 


qo  JO  oonfx 


ssessssssasaasaasaasssassasBae 

•i^r-oe«oo»«Hr-oet^o^r«oetu?e-4t«oo()Oo>^r*ocioa» 


I 


8 

I 


^ 


I 


Si 

I 

B 


I 


Digitized  by 


Goo< 


528 


EEPORT  OF  THE  SECEETARY  OF  WAR. 


I 


I 


O 

a 

» 

P 
Ck 

H 

M 
CO 

o 

Q 
}z; 


X      H 


'taniuiain 
'oinniiXHif 


I* 

«  3 

as 


•'I 

•si 

59 


Mi 


mci  JO  ^imomy 


•papna 


'PiOdimno^ 


(—may 
2fii|.voin) 


")unoiav' 


•para 


laDomy  i 


•para 


•AJV.WI 


:  •  S  *  • 
:  o  5  s  a 


s  ^S 


:^^ 


^;e,^>^}Xi 


.  s  s  3  s  s  s  a 
:ScEaSSa 
•  D  s  3  a  a  a  a 


SJ 


;;:::« 


:p  :  : 


oauwaojcl  | 

' -.iiioii  a^il   I 
A')  to  mo  A  I 


SJ?Js;s;?;ia?5?5S;2i:2a^SSS^55S5SS^c?g?i:|8SE:s 


*aoi)09ai(X 


•Ail  , 


•qinq  ;«A\ 


S^iSSSSSSSSSSBSSSSSSSSSSSSSsSSS 


IC  o     "o      « 


•qinq  ^aa 


•mojivq  po)»3X.io3 


'posodx^ 
•poqoBjjv" 


*J9)OaiOI«Q 


"g  s'g  g  STSSS  gj "ITS  ^^5: 2  2  S  g¥"§2  2  2  25  5:12  5^S 


SaasaasssaaaseasgBesesssssceBe 

f-it^o9«ino)-4r«ec«oa)«^f09iinGh^r-oe<tnoiHr"oei<nai 


s 


I 
I 


s 
I 

I 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER. 


529 


if 

a 

a 

; 

•lonraiaiK  |      |  M  :^  M  M  :"  '  '  '  :  :^  • 

•rnnoiiTBH  1     :  :  i  is  :  :  :  :  is  :  i  i  :  ::?  : 

I 

i 
5 

1 

1       -papaa 

1 

'  •p.udinaioo 

:::::::  M  ::  i  i  ::  i  :•  ' 

;   :   ;  ;   :  ;   t  :  :   I   ;  I   I   I   I   I   !   ; 

! 

Kiiuoui) 
'uo'jj.xMia 

:  i  :  ;^  :::::::::  :ww  : 

3 

> 

•;unoaiv 

:  :  :  :2  i  :  i  i  i  i  i  i  i  ill  i 

• 

•piTH 

:::  :o  ::::::':  :  ''6'6  : 

•janocnv 

;j;35!;;j3;33;;;;:jl23 

•para 

:§  M  i  MS  :  i  M  :^  M  M 

2g?i§2S5;SS??S;5S5!2Sig.2j 

^    ^ 

•aon»J]a 

.    •    .    .r^-i    -A UUUEd 

ranq  k»AUB|a}j 
1    qinq^JQ 

SSS25;SS^S§Si'Sx^i2gS    1 

•ft  o                                                 o 

•p.«odxa|    §sSJ^^^35S^^^SJ=??;;gHS:;SS 

1 

•paq;>injv  |    SSi2S?PSS33S?:SS §1^ J2^ 

•nop 
iMqo^oaoiix 

gasSESSSSSSESSSBSS 

i 

G    . 
^§ 
^? 

a  a 

1 

Thursday,  May 90.^ 
Friday.  May  30..... 
Saturday,  May  31..^ 

il!l 


Digitized  by  V3        ^Sl-^ 


530  REPORT  OF  THE  SECRETARY  OP  WAR. 

Paper  15. 

REPORT  OF  METEOROLOGICAL  OBSERVATIONS  MADE  AT  MOLTO*  WASH- 
INGTON,  NEW  HAMPSHIRE,  DURING  THE  MONTHS  OF  MAY  AND  JUNE, 
ld73. 

War  Depajitment,  Office  Chief  Signai/-Officer, 

Division  of  Telegrams  and  Reports  for 

Benefit  op  Commerce  and  Agriculture, 

Washington,  D.  C,  August  15,  1**73. 
Sir  :  I  have  tho  honor  to  submit  the  following  detailed  reports  of  the  special  mett-or- 
ologieal  observations  made  in  compliance  with  your  instructions,  at  Mount  WoMhio;;- 
ton,  Now  Hampshire,  from  May  1  to  June  30,  1873.  Two  stations  were  occupied  dar- 
ing May,  and  four  during  the  month  of  June,  and,  in  addition  to  their  records,  the  i¥<;- 
ular  observations  made  for  the  same  period  at  Portland,  Me.,  are  given  for  purposes  of 
comparison. 

InatrumenU  used  at  the  several  statiotis. 

No.  1.— Summit. 

Barometer  No.  1797,  (Green's;)  instrumental  error,  — .005. 
One  extra  barometer ;  not  used. 

Two  standard  thermometers,  (Signal-Service  pattern,  Green's.) 
One  maximum  and  three  minimum  thermometers,  (Greeu's.) 
One  standard  hygrometer,  (Signal-Service  model,  Green's.) 

Two  Robinson  anemometers,  (Signal-Service  model,)  with  electrical  attachments  for 
self-registration. 
Two  wind-vanes,  (Signal-Service  model.) 
One  rain-gauge,  (Signal-Service  model.) 

No.  2.— Railway-car  stationed  above  Jacob's  ladder. 

One  barometer.  No.  184,  (Green's ;)  instrumental  error,  — .028. 

One  extra  barometer ;  not  used. 

Two  standard  thermometers,  (Signal-Service  model.  Green's.) 

Two  hygrometers,  (Signal-Service  model,  Green's.) 

One  Robinson  anemometer,  (Signal-Service  model.) 

One  wind-vane,  (Signal-Service  model.)  A 

One  rain-gauge,  (Signal-Service  model.)  ^ 

No.  3.— Waumback  House. 

One  barometer.  No.  186,  (Green's,)  instrumental  error,  — .011. 

One  extra  barometer ;  not  used. 

Two  standard  thermometers,  (Signal-service  model,  Green's.) 

Two  standard  hygrometers,  (Signal-service  model,  Green's.) 

One  Robinson  anemometer. 

One  wiud-vano,  (Signal-Service  model.) 

One  rain-gauge,  (Signal-Service  model.) 

No.  4.— Base  of  mountain. 

One  barometer,  (Green's,)  No.  139 ;  instrumental  error,  — .010.  ^ 

One  extra  barometer ;  not  used. 

Two  standard  thermometers,  (Signal-Service  model,  Green's.) 

Two  stfindard  hygrometers,  (Signal-Service  model,  Green's.) 

One  Robinson  anemometer,  witn  electrical  attachment  and  standard  Sigiud-8ervic« 
register  complete. 

One  wind- vane,  (Signal-Service model.) 

One  rain-gauge,  (Signal-Service  model.) 

The  barometers  were  carefully  compared  with  each  other  after  arrival  at  the  momit- 
ain,  as  shown  in  Sergeant  Thornett's  report,  Paper  ^*  D,"  and  also,  after  their  rvrnro  to 
this  office,  with  the  standard  instrument.  As  the  result  of  the  latter  oomparison  ibe 
errors  of  the  barometers  used  at  stations  Nos.  2  and  3  were  found  to  be  as  follows  - 
barometer  No.  184,  — X)28 ;  barometer  No.  186,  —.011.    Barometer  No.  186  wa«  turned 
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e  observer  in  charge  of  the  summit-station  in  exchange  for  a  defective  barom- 
»,  and  therefore  its  final  error  has  not  been  determined. 

A,  B,  and  C  show  the  instructions  given  the  several  observers ;  Paper  D,  the 
port  of  Sergeant  Thornett,  and  Papers  E  and  F  his  monthly  journals  for  May 
Paper  G  is  the  journal  of  Sergeant  Seyboth  at  the  base  station  ;  Papers  H 
I  record  of  minute  observations  for  May  and  June ;  Papers  K  and  L,  the  record 
lurly  observations  for  the  same  perio<l,  and  Paper  M  the  Portland  observa- 
wrhich  those  made  at  8.02  a.  m.,  5.02  p.  m.,  and  11.27  p.  m.,  were  synchronous 
e  made  at  Mount  Washington  at  7.57  a.  m.,  4.57  p.  m.,  and  11.22  p.  m. 
•y  respectfully,  &c., 

H.  W.  HOWGATE, 
Second  Lieut,  and  Bvt.  Capt.  U.  5.  A.,  Acting  Signal-Officer  and  Assistant, 
\g.  Gen.  Albert  J.  Myek, 
Aie/  Signal-Officer,  D,  S.  A.j  Washington,  D,  C. 


War  Department,  Office  Chief  Signal-Officer, 

Division  of  Telkguams  and  Reports  for 

Benefit  of  Commerce  and  Agriculture, 

Washington,  April  19, 1873. 
ST :  Two  series  of  special  observations  will  be  made  during  the  month  of  May 
ation,  in  connection  with  a  station  at  the  base  under  charge  of  Sergeant  8oy- 
t*8e  observations  will  be  made  at  the  times  and  in  the  manner  set  forth  in  the 
)py  of  Sergeant  Seyboth's  instructions,  which  will  apply  to  your  station  as 
r  as  the  making  and  recording  of  the  observations  are  concerned.  The  ex- 
lined  by  you  last  year  in  connection  with  a  similar  enterprise  will  enable  you 
any  dithculties  encountered  at  that  time,  and  to  render  valuable  assistance 
y  at  base.  Your  attention  is  called  especially  to  the  instructions  in  reference 
ite  observations  to  be  made  for  one  hour  each  day,  and  the  times  indicated, 
ar  re{M>rts  will  be  kept  up  as  usual. 
'  respectfully, 

H.  W.  HOWGATE, 
Second  Lieut,  and  Bvt,  Capt,  U,  S,  A,,  Acting  Signal-Officer  and  Assistant 
R.  Thornett, 
ount  Washington,  N,  H, 


B. 

War  Department,  Office  Chief  Signal-Officer, 

Division  of  Telegilvms  and  Reports  for 
Benefit  of  Commerce  and  Agriculture, 

Washington,  D.  C,  April  19,  1873. 
T :  A  series  of  observations  at  the  base  of  Mount  Washington,  in  connection 
;ation  on  the  snmmit  of  the  mountain,  will  be  made  under  your  supervision 
)  moDth  of  Mav  next,  beginning  at  6  a.  m.  of  the  1st,  and  terminating  at 
of  the  3l8t  of  the  month. 

rrations  of  all  instruments  will  be  made  daily  at  the  following  hours,  (local 
m.,  2  a.  m.,  3  a.  m.,  4.  a.  m.,  5  a.  m.,  6  a.  m.,  7  a.  m.,  7.57  a.  m.,  9  a.  m.,  10  a.  m., 
m.,  1  p.  m.,  2  p.  m.,  3 p.  m.,  4  p.  m.,  4.57  p.  m.,  6  p.  m.,  7  p.  m.,  8  p.  m.,  9  p.  m., 
1.22  p.  m.,  and  12  midnight,  making  twenty-four  observations  each  day. 
rvations  will  be  the  same  in  all  respects  as  those  taken  at  regular  stations, 
B  entered  in  the  usual  manner  upon  Forms  4,  which  forms  will  be  brought 
>er80D  to  this  office,  when  ordered  in,  unless  otherwise  instructed.  In  adili- 
ie  full  observations,  a  special  series  will  be  made  of  the  barometer  alone, 
I  of  one  minute  for  one  hour  daily. 
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From  the  1st  to  tbe  10th  days  of  the  month,  inclusive,  these  special  obsi 
hejiin  at  8  a.  ni.,  niul  continue  until  9  a.  ni. ;  from  tlio  lltli  to  Xhv  20t 
month,  inclnsive,  they  will  be^in  at  2  p.  m.,  and  continue  until  3  p.  ui. ;  i 
2l8t  to  tlie  31st  of  the  month,  inclusive,  will  begin  at  9  p.  m.  and  termina 

This  series  of  observations  will  be  kept  distinct  from  that  made  honrl; 
recorded  on  separate  sheets  of  Forms  4.  If  it  is  found  that  there  is  not  s 
to  fill  up  tlie  Forms  4  on  station,  besides  attending  to  the  other  necessa 
l)art  of  the  duty  can  be  left  until  the  return  of  your  party  to  this  city,  bu 
nnl  Record"  must  be  carefully  kept,  and  the  observations  entereil  wl 
directed  in  the  instructions  heretofore  i.-^sued  from  this  oftice. 

Especial  pains  must  be  taken  to  make  these  readings  accurate  to  thouj 
inch,  and  the  temperature  of  the  attached  thermometer  will  be  noted  a 
part  of  each  observation.  Upon  your  arrival  at  the  base  of  the  mountai 
once  establish  telegraphic  communication  with  the  observer  at  the  sumi 
this  purpose  the  cable  over  which  the  regular  reports  from  that  station 
will,  if  practicably,  keep  this  comnmnicatiou  unbroken  during  the  who! 
remaiu  on  duty  at  the  lower  station. 

You  will  personally  compare  the  two  barometers  furnished  yon  by  th 
the  standard  barometer  at  the  summit-station,  noting  carefully  the  difl'en 
readings,  and  reporting  the  same  on  the  sheet  of  Forms  4,  used  for  the  tirsi 
of  observations.  This  comparison  of  barometers  must  be  made  before  the 
ing  the  tirst  observation.  As  the  observations  at  both  stations  must  be 
the  time-pieces  used  will  be  carefully  compared  and  adjusted  before  the 
are  conmienced,  and  after  that  time  will  be  adjusted  three  times  daily, 
at  intervals  of  eight  hours  each,  as  arranged  by  you  with  observer  in  charj 
station.  Two  minutes  before  the  time  fiu*  taking  each  hourly  observai 
call  up  the  observer  at  the  summit-station,  and  after  getting  his  ackv 
will  prepare  for  taking  the  observation.  The  signal  for  reading  the  baro 
sent  from  your  station  one  minute  before  the  time  fpr  each  readiug,  aw 
ments  will  l)e  read  in  the  following  order : 

1.  Attached  thermometer. 

2.  Barometer. 

3.  Exposetl  thermometer. 

4.  Hygrometer. 

5.  Anemometer. 

6.  Wind- vane. 

7.  Rain-gauge. 

The  two  assistants  detailed  for  duty  with  you  have  been  selected  for 
account  of  their  previous  good  conduct  and  *the  ability  they  have  showi 
agement  of  regular  stations.     It  is  believed  that  either  of  them  can  safi 
to  make  the  observations  alone  during  a  part  of  each  twenty-four  hoi 
lessen  your  own  labors  materially.    You  will  therefore  divide  the  day  int 
of  eight  hours  each,  taking  one  tour  yourself,  and  assigning  one  to  each  c 
ants.    The  responsibility  of  keeping  the  records,  of  insuring  the  accuracy 
vations,  and  ol  making  such  reports  of  them  to  this  office  as  may  be  a 
devolve  upon  yon,  and  the  work  must  be  done  with  this  fact  kept  consta 
The  following  instruments  and  supplies  will  be  furnished  you  at  this  ofl 
be  taken  to  the  station  under  your  immediate  charge : 
2  barometers. 
2  thermometers. 
2  hygrometers. 

1  anemometer,  (self-registering.) 
1  wind- vane,  (small.) 
1  rain-gauge. 
1  box-sounder. 
15  cups  DanielPs  battery, 
200  feet  insulated  wire. 
30  pounds  sulphate  of  copper. 

Full  supply  of  blank  books,  Forms  4,  stationery,  &c. 
The  wiud-vaue  and  anemometer  can  be  exposed  on  the  roof  of  the  ' 
House,  and  the  rain-gauge  in  an  open  space  near  Marshfield,  when 
readily  accessible  at  all  hours.  The  other  meteorological  instruments 
posed  in  the  telegraph-office,  where  the  telegraph  instrument  can  bo  put  ir 
circuit  for  exchange  of  signals  or  other  communications  by  means  of  the 
in  the  office.  Board  for  j'ourself  and  assistants  can  be  had  from  Mr.  X 
larvy,  in  charge  of  railroad-stiition.  Mr.  Aiken,  of  the  Mount  WashiDgt< 
has  kindly  given  this  office  permission  to  use  such  facilities  at  the  static 
necessary  to  carry  out  your  instructions  in  this  matter.  You  ^vill  be  carefn] 
buildings  and  other  property  of  the  railroad  company  occupicil  or  used  by 
party  in  as  good  condition  as  you  found  them.    On  the  completion  of  th 
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forth  in  this  commnnication,  you  will  remain  at  yonr  station  until  orders  and  transpor- 
tation are  received  from  this  office,  but  need  not  continue  the  observations  after  the 
:{l.st  of  May,  unless  otherwise  instructed  before  tliat  date.  Should  one  or  more  of  yonr 
party  become  sick,  or  in  any  way  become  uufit  for  duty,  the  fact,  with  nature  and  prob- 
able duration  of  illness  or  injnry,  will  be  promptly  reported  by  telegraph  to  this  office, 
in  onler  that  suitable  action  may  be  taken  about  supplying  additional  assistance,  if 
ni^cessary.  The  value  of  these  special  observations  depends  wholly  upon  their  being 
made  syacbronously  at  the  upper  and  lower  stations,  and  especial  attention  must  be 
paid  to  the  accurate  comparison  of  time,  as  before  ordered. 
Very  respectfully, 

H.  W.  HOWGATE, 
Second  Lieut  and  Bvt  Capt,  U,  S,  A.,  Acting  Signal-Officer  and  Assiatant, 
Sergt.  EoBEKT  Seybotii, 

Washington,  D.  C. 


C. 

War  Departjuext,  Office  Chief  Signal-Officer, 
Division  of  Telkguams  and  Reports 
for  the  kenefit  of  commerce, 
Washingfonf  D,  C.  May  24,  1673. 

Sergeant  :  The  special  series  of  ol)servations  ordered  for  the  month  of  May  at  your 
^tatiou,  ami  that  at  the  base,  as  per  inclosed  copy  of  instructions,  dated  April  19,  1873, 
will  be  continued  during  the  month  of  June  at  the  same  hours  and  times  as  set  forth 
tJtreiD  at  both  stations,  and  also  at  the  two  new  ones  to  bo  established  June  1,  as  per 
t'r.ItT  of  this  date.  All  these  stations  will  be  under  your  general  supervision,  and  you 
will  be  held  responsible  for  their  successful  management  and  working.  The  two  new 
"u»^  will  be  connected  by  telegraph  with  the  i)resent  stations,  putting  the  instruments 
-!  :.t  for  them  on  the  line,  there  being  battery  enough  now  there,  it  is  believed,  to 
Work  all  satisfactorily. 

As  it  is  desirable  to  have  the  stations  as  nearly  equidistant  from  each  other  as  prac- 
ticable, it  is  suggested  that  No.  2  bo  put  at  the  "Gulf  tank,"  and  No.  3  at  the  **Waum- 
■aik,'^  if  it  can  l)e  done  so  as  to  work  properly.  If  this  cannot  be  done,'  you  will  do 
tbe  next  best  that  is  practicable,  and  report  your  action,  with  locations  selected,  to 
i:>ofijet!-  You  will  see  that  full  and  complete  records  are  kept  of  all  observations  at 
•'i-  rk-veral  stations,  and  that  thej  are  brought  to  this  office  as  per  original  instructions. 
Tl>  minute  observatioDB  will  be  made  at  the  same  hours,  and  on  the  same  days  of  the 
Ei'>Qtb,  as  ordered  for  May. 
Very  respectfully, 

H.  W.  HOWGATE, 
Second  Lieut,  and  Bvt,  Caj)t.  U,  S,  A.,  Acting  Signal-Officer  and  Assistant. 
St:rgL  A.  R.  Thorn ETT, 

Mount  Washington^  N.  H, 


ScMJirr  OF  MouKT  Washington,  New  H.impshire, 

June  5,  1873. 

^in :  Acting  under  instructions  from  the  Chief  Signal-Officer,  I  made  application,  in 

'■- •  latt«;r  part  of  last  month,  to  Mt.  Walter  Aiken,  of  the  Mount  Washington  Railroad 

'    iXijuny,  for  peniiission  to  occupy  two  points  on  Mount  Washington,  New  Hampshire, 

••  ^i^ial-statious,  during  the  month  of  Juno,  1873,  for  the  purpose  of  making  a  series 

''  *^»ecjal  meterological  observations. 

Mr.  Aiken  responded  by  placing  the  "  Waumback  House  "  at  the  disposal  of  the 


Digitized  by  VjOOQ IC 


534 


REPORT   OF   THE    SECRETARY   OF   WAR. 


signal -service  for  the  time  and  purpose  above  mentioned ;  as  also  a  rai 
altered  as  to  form  a  tolerable  protection  in  onlinary  weather,  which  was  b 
the  base  and  placed  on  the  ni)per  ledge  of  "  Jacob's  Ladder,"  in  juxtai>os 
two-railo  post. 

The  assistant  observers  sent  to  fill  the  new  stations  arrived  in  Littl 
on  the  28th  of  May,  and  I  telegraphed  to  Private  Allen  L.  Bowie,  di 
not  to  leave  that  town  without  first  assuring  himself  that  the  stores  and  ni 
property,  purchased  for  the  comfort  of  the  men,  had  been  forwarded  to  t 
the  articles  were  not  ready  for  transportation,  Private  Bowie  considere 
reach  the  base  of  the  mouutain  without  delay,  and  trust  to  the  promises  o 
men  to  have  the  freight  forwarded  in  good  season.  But,  after  waiting  unl 
ing  of  the  31st  of  May,  1  was  obliged  to  take  a  team  from  the  -base,  and, ' 
over-night,  succeeded  in  furnishing  the  stations  on  the  1st  of  June. 

On  May  30  the  stations  were  opened,  and  instruments  mounted.  Teh 
munication  was  established,  on  the  same  day,  by  running  the  cable  int 
and  attaching  it  to  the  box-sounders  brought  from  Washington.  Supplies 
and  1  filled  up  the  time  in  passing  between  the  stations  to  satisfy  myself  1 
important  had  been  forgotten. 

The  barometers  were  compared  with  those  at  the  base  and  summit  stat 
31.    The  following  are  the  uncorrected  readings  of  the  several  instrument 


Station  No.  1.* 

Station  No.  2. 

Sta 

Time. 

Att^d 
ther. 

Bar. 

Att^d. 
ther. 

Bar. 

Att 
the 

9. 10  a.  m 

63 

62 

61.5 

62 

62.5 

63 

62 

24. 002 
24. 002 
24. 000 
24. 000 
24. 000 
24. 005 
24. 016 

63 

61.5 

62 

63 

64 

64.5 

64 

23.970 
23.959 
23.950 
23.955 
23.970 
23.975 
23.980 

en 

9.20a.m 

6*^ 

9. 30  a.  m 

6'^ 

9.40a.m 

6'^ 

9. 50  a.  m 

6^ 

10. 00  a.  m 

10. 10  a.  m 

6C 
6' 

• 

Station  No.  2. 

Station  No.  3. 

Stt 

Time. 

Att»d 
ther. 

■ 
Bar. 

Att'd 
ther. 

Bar. 

Att 
the 

1.10  p.  m 

59 
60 
60 
61 
61 

27.537 
27.538 
27. 550 
27.539 
27.539 

57 
58 
59 
59 
60 

27.548 
27.549 
27.543 
27.550 
27.555 

6( 

1.20p.  m 

6( 

1.30p.  m 

61 

1.40p.m 

61 

1.50  p.  m 

6; 

*  InstrumeDtal  error,  +.005. 

A  copy  of  the  following  was  handed  to  each  observer  in  charge  of  ; 
guidance  during  the  month  of  June,  1873 : 


8tl 


Summft-Statiox,  (] 
Mount  Washington,  New  Hampshire,  J/n 
On  and  after  June  1, 1873,  the  time  for  making  the  observations  on  the 
tions  will  be  regulated  as  follows : 

Station  No.  1  will  give  the  time  for  adjusting  the  •time-pieces  at  the  sev* 
at  8.30  a.  m.,  4.30  p.  m.,  and  12.30  a.  m.  daily. 

Station  No.  4  wul  call  up  each  station  at  the  times  specified  for  making 
observations,  and  receive  the  usual  acknowledgment. 
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TELEGRAPU  CALLS. 
No.  1— M.  W. 

No.  2-S.  O. 
No.  .-V-D.  S. 
No.  4— J.  S. 
call  for  all  stations — Numeral  1. 

ALFRED  R.  THORNETT, 
Observer-Sergeant  Signal-JServicef  U,  S.  A, 

STATION  NO.  2 

I  exactly  at  the  two-niile  post,  which  is  on  the  upper  ledge  of  "JacoVs  Lad- 
about  two  hundred  yards  below  the  '"Gulf  tank."    Its  bearing  from  the  sum- 
west  of  north.    This  station  consists  of  a  railroad-car  23  feet  six  inches  long 
3  inches  wide,  and  6  feet  3  inches  in  height,  interior  measurement,  clap- 
md  braced  to  secure  it  as  much  as  possible  from  the  influence  of  extraordi- 
Is.    There  are  two  windows  and  one  door, 
iudow :  2  feet  2  inches  high,  by  2  feet  4  inches  wide, 
indow :  2  feet  4  inches  high,  by  2  feet  6  inches  wide. 
)pens  to  the  north,  and  is  5  feet  JO  inches  Ijigh,  by  2  feet  6  inches  wide. 
Ion  of  instruments. — Barometer-cistern  5  ft;et  3   inches   above   the   ground. 
;ter  and  hygrometer  (slanting  roof-shelter)  1  foot  from  the  panes  of  the  win- 
g  north,  and  in  the  open  air,  and  the  bulbs  are  5  feet  above  the  ground, 
t-er  and  anemoscope  exposed  upon  the  roof  of  the  building.    The  rain-gauge 
upon  the  adjacetit  rocks,  and  at  a  sufficient  distance  from  any  disturbing  iu- 


6TATION  NO.   3. 

ce  of  this  station  is  situated  on  the  ground-floor  and  in  the  south  end  of  the 

ick  House,"  which  stands  about  fifty  yards  above  the  first  mile-post,  and 

tly  nearly  two  miles  from  the  summit. 

of  office,  13  feet ;  width  of  office,  12  feet ;  height  of  office,  8  feet. 

indow  :  2  feet  high,  by  2  feet  8  inches  wide. 

'indow  :  *  feet  3  inches  high,  by  1  foot  8  inches  wide. 

T  leading  from  the  office  to  a  sleeping-apartment  is  6  feet  7  inches  high,  by  2 

les  wide. 

'  door  leads  to  an  unoccupied  room,  and  measures  6  feet  2  inches  high,  by  2 

les  wide.    Its  bearing  from  the  summit  is  UP  north  of  west. 

MW»  of  instruments. — Barometer-cistern  and  thermometer-bulbs  7  feet  6  inches 

groaod.    Thermometer  and  hygrometer  exposed  1  foot  from  a  window  facing 

of-shelter,)  and  in  the  open  air.    Anemometer  and  anemoscope  upon  the  roof 

Iding.     Rain-gauge  exposed  on  the  ground,  and  free  from  any  obstruction. 

^nce  from  the  base  to  the  summit  along  the  line  of  railway  is  nearly  three 

refore  the  several  stations  are  almost  equidistant.    It  would  be  difficult  to 

:hem  in  better  positions. 

irs  and  assistants  worked  with  a  will  to  have  all  ready  by  the  1st  of  June, 

thing  is  being  done  to  secure  a  reliable  record  of  the  work  performed  during 

I. 

iYe  the  honor  to  be,  sir,  very  respectfully ,  your  obedient  servant, 

ALFRED  R.  THORNETT, 
Observer-Sergeant  Signal-Service,  U,  S,  A,,  in  charge  of  Stations. 
fEF  Signal-Officer  of  the  Army, 

Washington,  D.  C. 


E. 


Daily  Journal  for  the  month  ending  May  31,  1873. 

Summit  of  Mount  Washington,  New  Hampshire, 

June  1,  1873. 

1873. — ^Tbe  barometer  gradually  rose  from  30.11  at  1  a.  m.,  to  30.15  at  8  a.  m., 

ating  but  very  little;  was  very  steadv  at  30.05  to  30.07  after  2  p.  m. ;  mean 

r,  30.10.    The  temperature  fluctuated  between  22^  and  25^  ;  mean  thermome- 

Tbe  day  opened  with  a  steady  northwest  wind,  which  changed  to  west  at 
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10.30  n.  m.  and  remained  steady  afterward.  From  1  a.  m.  to  8  a.  m.  i 
Btendijy  decreased  from  forty-two  to  iifteen  miles  per  hour  at  4  p.  m.,  aud  i 
brisk  wind  at  uigbt.  Clear  w^eather  until  9  a.  m.,  wbeu  a  few  cumuli  app 
ing  with  tbo  prevailing  wind,  and  gradually  increased  in  volume  until 
about  one-liali"  covered.  These  clouds  disappeared  as  night  approached, 
sky,  above  the  summit,  clear.    About  one- quarter  stratus  streaked  the  hori 

May  2. — Up  to  9  a.  m.  the  barometer  was  steady  at  30.06  and  30.07. 
tiuie  a  steady  decrease  of  pressure  w^is  observed,  and  at  miduight  the 
gave  a  reading  of  29.82;  mean  baromet^jr,  29.956.  The  temperature  wa 
24^  aud  25^  until  6  a.  m.,  and  then  steadily  increased  to  32^  at  midday, 
decrease  took  place  through  the  rest  of  the  day,  to  25°  at  last  observa 
thermometer,  2c''^.0.  The  wind  continued  to  blow  steadily  from  the  west 
early  part  of  the  day,  became  fitful  in  the  early  afternoou,  backed  to  si 
at  1.30  p.  m.,  and  remained  so  for  the  rest  of  the  day.  Brisk  and  fresh  veh 
to  a  moderate  gale  at  night.  The  wind  moderated  very  preceptibly  throu 
light  hours.  Fair  weather  up  to  1  p.  m.,  when  the  clouds  descended  aud 
mountain,  culminatiug  in  a  steady  fall  of  light  snow  at  2.45  p.  m.,  whict 
all  day.  At  4  a.  m.  a  small  quanty  of  cirro-stratus  clouds  was  observnl ; 
place  to  a  large  quantity  of  cirro-cumulus  at  6  a.  m.,  which  iu  time  gradut 
distinct  formation  and  became  absorbed  iu  a  uniform  veil  of  stratus  in  the 
of.  the  forenoon.    The  upper  clouds  moved  with  the  prevailing  wind. 

May  3.— The  barometer  continued  falling  to  29.70  at  midday,  and  thei 
nearly  steady  until  9  p.  m.,  when  the  mercury  gradually  rose  to  29.76  at  In 
tion ;  mean  barometer,  29.716.  The  temperature  was  steady  at  24^  and  2i" 
m.,  then  gradually  decreased  to  19^  at  miduight;  mean  thermometer,  22^ 
to  4  a.  m.  the  wind  oscillated  between  the  points  of  south  aud  east,  settlin 
4.50  a.  m. ;  between  6  and  7  j)-  m.  it  suddenly  chopped  round  to  northves 
north  shortly  after,  and  remained  steady  for  the  rest  of  the  day ;  moderate-g 
prevailed  through  the  early  part  of  the  d«iy,  gradually  rising,  as  evening  a 
a  storm,  averaging  sixty  miles  per  hour.  JSuow  ceased  falling  at  1.25  a.  i 
weather  continued  threatening  until  it  recommenced  falling  lightly  at  6.15 
continued  until  6.10  p.  m.,  when  the  wind,  suddenly  changiug  to  the 
brought  clearing  weather.  The  clouds  rose  rapidly  above  the  summit,  and 
sive  view  of  the  surrounding  country  was  obtained.  As  night  approached 
(stratus)  gradually  contracted,  so  that  about  one-half  of  the  sky  was  visit 
weather  set  in.  The  mountain  is  now  covered  with  suow  to  a  consiclerable 
some  places  the  drifts  are  almost  beyond  measurement,  rising  aud  fallii 
waves  from  "Jacob's  Ladder"  to  the  summit.  Below  "Jacob's  Ladder" 
varies  from  2  to  8  or  9  feet,  but  shows  8i<?ns  of  breaking  up. 

May  4. — The  barometer  rose  gradually  to  29.92  at  4  p.  m.,  and  then  fell 
midnight ;  mean  barometer,  29.849.  The  temperature  wiw  very  steadj'  u 
at  20^  aud  21^;  rose  to  24^  at  11  a.  m.,  where  it  remained  steady  until  aft^ 
then  steady  at  23°  until  6  p.  m.,  and  at  22°  for  the  rest  of  the  day.  Mean  th 
21°.7.  At  6.30  a.  m.  the  wiud  backed  from  north  to  northwest,  and  to  wesi 
m.,  blowing  steadily  from  the  latter  quart-er  up  to  midnight.  Storm  velo< 
to  *•  high"  and  moderate  "gale"  through  the  middle  of  the  day,  but  rose  tc 
per  hour  in  the  afternoon  aud  late  at  night.  About  one-quarter  stratus  c 
upon  the  horizon  iu  the  early  morning.  This  gradually  disappeared,  and  i 
until  2  p.  m.  only  a  slight  haze  (below  the  summit)  thickened  the  atmosphere 
2  and  3  p.  m.  cumulus  clouds,  moving  from  the  northwest,  partially  cover 
but  were  dissipated  a  little  before  sundown,  an'd  clear  weather  prevailed 
little  before  midnight,  a  small  quantity  of  stratus  appeared  first  above  the  \ 

May  5.— The  barometer  continued  falling  to  29.82  at  5  a.  m.;  after  that  h 
(irregularly)  through  the  day  to  30.08  at  last  observation ;  mean  barometer,  2 
temperature  fluctuated  but  very  little.  It  was  steady  at  22°  from  midnight 
at  23°  from  10  a.  m.  to  5  p.  m.,  and  then  gradually  decreased  to  20°  at  midni} 
thermometer  21°.7.  A  very  steady  west  wind  all  day,  changing  by  north wc 
at  night.  Up  to  9  a.  m.  we  experienced  heavy  gale  and  storm  velocity,  w 
ually  abated  during  the  forenoon,  and  settled  to  a  brisk  wind  iu  the  early 
From  4  p.  m.  the  velocity  oscillated  between  brisk  wind  and  moderate  gale 
rising  to  a  heavy  gale  at  11  p.  m.  Fair  weather  opened  the  day,  but  tow 
dense  masses  of  cloud  accumulated  over  and  arouud  the  summit.  At  3.45 
began  falling  steadily,  and  continued  until  10.30  a.  m.  Cloudy  weather  \ 
p.  m.,  when  the  clouds  appeared  to  be  thinning,  and  shortly  after  2  p.  m 
above  the  summit,  showing  about  three-fourths  cumulus  moving  from  the  \ 
clear  atuu  sphere  below.  The  clouds  gradually  disappeared  as  the  day  passt 
a  slight  haze  hanging  over  the  country  below  the  surrounding  summita,  ami 
set  to  midnight  the  weather  was  clear.  For  several  weeks  past  we  have  e 
considerable  difficulty  in  cutting  our  way  out  of  the  depot  and  in  lettinj 
through  the  windows.    Enormous  drifts  of  snow  have  formed  about  the  boi 
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a  paA3a<;e  is  cnt  out,  and  the  windows  cleaned,  the  wind  drives  in  the  snow 
the  gaps,  so  that  the  force  is  usually  dividetl  into  cook,  observer,  and  suow- 
consequently  time  does  not  hang  very  heavily  uj)on  our  hands.  The  teniper- 
i  ho(;n,  and  is,  so  constant  helow  3'<J-^,  that  it  is  dilHcnlt  to  say  when  this 
lUji  8tat«  of  things  is  going  to  change.  One  drift  reaches  more  than  half  way 
>t*()f  the  depot. 

-The  barometer  rose  to  30.21  at  midday,  and  the  readings  showed  very  little 
4  during  the  remainder  of  the  day.  The  instrument  gave  evidence  that  the 
»f  the  atmosphere  was  very  uneven,  and  a  great  deal  of  care  bad  to  be  exer- 
le  the  minute  observations  were  being  made,  to  insure  a  correct  record  of  the 
the  mercury,  which  was  continually  oscillating  and  balking  the  eye  of  the 

At  this  station  we  frequently  experience  similar  trouble.  Alean  barometer, 
he  temperature  was  steady  from  IIP  to  22^.  It  increased  from  IIP  at  1  a.  m. 
>  a.  m..  stood  steady  at  '^2,^  until  7  p.  m.,  and  then  gradually  decreased  to  20^ 
;ht.  Mean  thermometer  20^.5.  The  wind  continued  from  the  north  with 
ie  velocity,  until  it  changed  rapidly  to  west  between  1  and  2  p.  m.,  and 
that  point  for  the  re^t  ot'tbe  day.  At  sunset  the  velocity  decreased  to  high 
shortly  after  increased  to  a  heavy  gale,  and  between  11  p.  m.  and  midnight 

maximum  for  the  day  of  sixty  miles  per  hour.  Clear  weather  prevailed.  A 
,  which  hung  over  the  country  below  the  summits  in  the  early  part  of  the 
ne  '^ery  dense  as  daylight  ended.    The  atmosphere  was  comparatively  clear 

m.  *The  only  clouds  that  were  to  be  seen  were  a  few"  isolated  stratus,  which 
low  and  then  through  the  day,  and  always  near  the  horizon. 
-The  barometer  rose  to  30.41  at  last  observation.    Mean  barometer.  .30.380. 
iratnre  decreased  to  VJ^  at  3  p.  m.,  and  remained  steady  until  after  G  a.  m., 
?ady  increase  set  in,  the  mercurj' jumping  from  24°  to2d°  between  10  and  11 

to  32^  at  12.22  p.  m.  From  1  p.  m.  a  gradual  decrease  took  place,  and  at 
the  thermometer  read  20*^;  mean  thermometer,  26^.2.  The  wind  ctm tinned 
vest  until  6  a.  m.,  and  then  grailually  veered  round  by  northwest  to  north, 
ed  to  west  at  midday,  and  continued  so  until  it  died  away  to  "  calm"  at  7 
tly  aft«r  a  breeze  sprang  up  from  the  north,  when  it  remained  hteady  for  the 

day.  Storm  velocity  steadily  diminished  to  a  fresh  breeze  at  9  a.  m.,  and 
I  calm  at  sunset.  From  the  time  that  the  north  wind  arose  in  the  evening 
y  steadily  increased  tp  *'  brisk,"  and  varied  but  very  slightly  through  the 

day.  Throughout  the  twenty-four  hours  the  lower  country  was  covered 
it  Imze,  and  a  few  cirro-stratus  clouds  appeared  and  disai)peared  at  intervals 
tiours.  The  sun's  heat  is  beginning  to  make  a  decided  dilVerence  in  the  ap- 
f  the  mountain.  A  large  <]uantity  of  snow  has  melted  within  the  last  two 
:he  rail  road- track  is  steadily  emerging  from  its  winter  covering.  The  rocks 
g  out,  and  a  few  days  of  line  weather  will  leave  them  comparatively  clear. 
b  p.  ni.  the  horizon  between  the  points  of  north  and  northwest  was  fringed 
roml  Ixdt,  which  had  the  appearance  of  a  lambent  flame  of  a  deep-red  color 
.  and  of  a  light  yellow  at  the  tips.  The  aurora  was  almost  stationary,  re- 
ih  little  apparent  change  for  nearly  thirty  minutes,  and  then  gradually  died 

The  barometer  remained  stationary  at  30.38  to  30.42  until  3  p.  m.,  and  then 
Jropped  to  30.31  at  midiught.  Mean  barometer,  3U.:$82.  Tiie  temperature 
Teased  from  25-^,  in  the  early  morning,  to  36°  at  11  a.  m. ;  was  steady  at  35^ 
til  4  p.  m.,  and  gradually  decreased  to  30°  at  last  observation.  Mean  ther- 
l°.7.  The  wind  continued  from  the  north  with  greatly  diminished  velocity, 
1  calm  between  3  and  4  a.  m.  From  9  a.  m.  to  4.  j».  m.  there  was  a  gentle 
breeze  from  the  north,  inclining  a  little  to  northwest.  Calm  for  an  hour 
and  6  p.  m.,  then  brisk  wind  from  the  northwest  (changing  again  to  north 
1.)  until  the  close  of  the  day.  The  ravines  and  valleys  are  still  filled  with 
e.  To-day  the  sky  has  been  from  one  to  three-fourths  covered  with  a  great 
cirrus  cloud,  well-defined  cirro-stratus  predominating.  At  times  immense 
of  pure  cirrus  were  observoil,  but  they  were  rapidly  divided  into  the  various 
to  which  this  cloud  is  subject.  The.se  clouds  stretched  across  the  sky  in 
ie«,  which  appeared  to  converge  in  the  east  and  west.  Thev  moved  very 
Q  the  northwest.  A  broad  halo  encircled  the  moon.  The  dav  has  been  very 
le  snow  is  certainly  going  away  rapidly.  The  temperature  has  been  higher 
)  than  at  any  time  since  the  year  began.  Altogether  we  begin  to  feel  that 
really  gone,  and  that  summer  is  approacbimr. 

From  1  a.  m.  until  2  p.  m.  the  barometer  oscillated  between  30.24  and  30.28, 
roppe<l  to  30.18  at  last  observation.  Mean  barometer,  30.231.  The  temper- 
aally  decreased  to  24^  at  6  a.  m.,  and  remained  steady  for  nearly  two  hours 
I  steadily  increased  to  28^  at  11  a.  m.,  and  from  that  hour  th(»  mercury 
Mtween  26^  and  29^  ;  mean  thermometer,  27°.2.  Shortly  before  1  a.  m.  the 
ged  direction  (very  suddenly)  to  southeast,  where  it  remained  steady  until 
u    From  that  time  nntil  10  p.  m.  it  was  unsteady,  frequently  veering  to  east 
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and  back  to  southeast,  but  settled  to  southeast  late  at  night.    Hish  and  j 
prevailed.    Fair  weather  prevailed  until  3  p.  m.,  when  it  became  cloudy, 

i).  m.  sleet  bej^an  to  full;  stopped  at  10.30  p.  m.;  threatening  weather  closi 
iarl3'  in  the  morning  a  few  stratus  clouds  appeared  at  intervals,  but  the  prii 
were  ill-delined  cirro-stratus,  moving  with  the  prevailing  winds.  From 
sky  wa«  partially  covered  with  a  liglitveil  of  stratus,  apparently  of  a  un 
ness,  and  rising  hi-rh  above  the  summits.  After  4  p.  m.  the  ravines  begai 
deuNC  masses  of  cloud  which  were  rapidly  advanced  by  the  wind  from  tl 
until,  at  4.30  p.  m.,  the  summit  was  completely  shrouded,  and  remained  so 
of  the  day.  The  sleet  fell  in  minute  particles,  and  was  not  very  heavy, 
been  driven  into  the  base  to-day.  This  is  the  tirst  time  (this  year)  that 
been  able  to  i)as8  over  the  last  two  miles  to  the  mountain.  The  mill  is 
ready  to  work  next  week.    Last  year  it  started  on  the  5th  of  May. 

May  10. — The  barometer  fell  slightly  through  the  early  part  of  the  day 
a.  m.  rose  steadily  to  30.17  at  last  observation.  Mean  barometer,  30.ir>l. 
m.  the  temi»erature  OMcillated  between  28-  and  30^,  steadily  increastMl  U 
early  afternoon,  and  was  very  unsteady  alterward,  between  lii^  and  IkV. 
mometer,  3;i*^'.5.  After  blowing  unsteadily  from  the  south  and  southwest  i 
ing  the  wind  settled  to  the  former  poiut  at  8  a.  m.,  and  remained  steady  u 
when  it  became  very  uncertain,  coming  from  all  points  between  southwesi 
west,  and  continued  to  be  unsettled  during  the  latter  part  of  the  day  ;  en 
night.  Heavy  gale  and  storm  velocity  gradually  subsided  after  10  a.  nf.*t< 
last  ob?:ervation.  Threatening  weather  opened  the  day ;  heavy  rain  fell 
8.'J2  a.  m.,  and  the  summit  was  shrouded  with  saturating  clouds  until  3.30 
clearing  weather  set  in,  and  from  sunset  until  midnight  the  weather  was  f 
latter  part  of  the  day  the  ravines  were  tilled  with  an  immense  quantity  of 
which  formed  a  level  and  unbroken  sea  as  far  as  the  eye  could  reach,  givin, 
peaks  that  were  not  covered  the  appearonce  of  small  islaud.s,  and  utterly 
the  surrounding  country  from  observation.  A  few  cirrus  clouds  moved  w 
vailing  wind. 

May  11. — The  barometer  fell  throughout  the  day  to  29.88  at  last  observai 
barometer,  29.1)94.  The  temperature  fluctuated  between  .32^  and  38^,  and  v 
even,  sometimes  falling  or  rising  3^  in  less  than  thirty  minutes.  The  highest  i 
was  observed  at  2  p.  m.  Mean  thermometer,  35^^.  Between  1  and  2  a.  m.  a 
arose  from  the  southwest,  which  backed  to  south  at  11  a.  m.,  and  then  romj 
for  the  rest  of  the  day.  The  velocity  oscillated  between  gentle  and  high 
day  opened  with  very  fine  weather.  This  morning  the  appearance  and  \>oi 
clouds  were  much  the  same  as  w^hen  last  observed,  but  the  illusive  nature  i 
was  much  enhanced  by  the  faithfulness  with  which  the  clouds  simulate 
known  features  of  the  great  watery  element.  Masses  of  cloud  rushed  I 
mountain-peaks  that  arase  above  them,  forming  cataracts  of  great  ' 
beauty.  Breakers  rolled  and  tossed  above  the  mountains  immediately  I 
surface,  and  pretty  bays  were  created  in  the  irregular  shores  of  the  varic 
summits.  Waves  of  light  and  sha<le  of  so  rare  a  kind  swept  over  the  wb 
when  the  sun  rose  above  the  horizon,  that  words  fail  to  convey  the  barest 
felt  by  those  who  witnessed  the  sublime  creation.  *Tho  illusion  was  so  coi 
we  almost  forgot  the  physical  features  of  the  surrounding  country  in  tho 
tion  of  tho  wonderful  beauty  of  the  aerial  ocean  which  shut  it  out  from  vie 
after  7  a.  ni.  the  summit  was  suddenly  enveloped  in  dense  clouds,  ehowei 
and  at  2.47  p.  m.  heavy  rain  began.  This  continued  up  to  11.30  p.  m.,  but 
in  quantity  as  the  day  wore  on.    Cloudy  weather  at  last  observation. 

May  12. — The  barometer  fell  st4?adily  in  the  early  morning,  and  then  ren 
paratively  steady  for  tbe  rest  of  tho  day.  Mean  barometer,  29.756.  The  i 
decreased  to  32^  at  3  a.  m. ;  was  very  steady  at  that  point  until  8  p.  m.,  wb( 
ally  decreased  and  the  mercury  settled  to  29^  for  tho  last  three  observati 
thermometer,  31^^.5.  At  a  few  minutes  past  5  a.  m.,  the  wind  abruptly 
north,  backed  to  west  between  2  and  3  p.  m.,  and  to  northwest  shortly  aftei 
velocity  gradually  increased  from  gentle  to  high  wind,  and*  to  a  heavy  gal 
set.  Deui-e  clouds  covered  the  summit  in  the  beginning  of  the  day.  Light 
falling  at  2.40  a.  m.;  turned  to  sleet  at  5.30  a.  m.,  and  ceased  at  8.12  a.  m 
3  p.  m.  and  sunset  an  interval  of  fair  weather  took  place.  After  sunset  tl 
surrounded  and  covered  the  summit,  no  change  for  the  better  being  observed 
rest  of  the  day.  We  are  now  very  busy  cutting  through  the  large  sno^ 
have  formed  within  and  without  the  depot. 

May  13.— The  barometer  tell  steadily  to  29.46  at  6  p.  m.,  and  then  gradu 
29.58  at  midnight.  Mean  barometer,  29.587.  The  temperature  was  uust4 
morning,  fluctuating  between  27°  and  30°  ;  rose  to  34*^  at  1  p.  m.,  and  from 
decreased  to  26*^  at  last  observation.  Mean  thermometer,  ^.5.  The  win< 
the  west  between  1  and  2  a.  m.,  and  to  northwest  shortly  before  2  p.  m., 
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steady  for  the  rest  of  the  day.  Tlipjh  and  ^ale  Telocity  all  day.  The  morning  opened 
"with  feir  weather ;  a  few  cirro-cumulus  clouds  moved  with  the  prevailing  wind,  and 
fn»m  one  to  two-fourths  stratus  hovered  over  and  hung  about  the  neighboring  mount- 
ains. Early  in  the  forenoon  the  summit  became  covered  with  dense  clouds,  heavily 
char^  with  moisture,  and  the  weather  for  the  rest  of  the  day  was  very  cloudy  and 
threatening.  From  midday  until  midnight  we  were  favored  with  frequent  showers  of 
light  rain  and  sleet.  These  attempts  were  very  insigniiicaut,  and  the  amount  collected 
barely  enough  to  allow  of  a  measurement  being  made. 

May  14.— The  barometer  oscillated  considerably  through  the  day,  and  gradually  fell 
to  29.42  at  kvst  observation  ;  mean  barometer,  29.523.  The  temperature  gradually  de- 
crcaijed  to  19^  at  night.  From  midday  until  10  p.  m.,  the  mercury  was  steady  at  22^ 
and  2$^ ;  mean  thermometer,  23^.  The  wind  changed  to  west  shortly  after  1  a.  m.,  and 
remaine<l  steady  from  that  point  until  10.30  p.  m.,  when  it  returned  to  northwest.  The 
velocity  fluctuated  between  high  wind  and  storm,  reaching  a  maximum  of  sixty  miles 
JXT  hour.  Through  the  daylight  hours  there  were  frequent  lulls,  the  velocity  diminish- 
ing to  thirty  miles  per  hour.  The  weather  continued  to  be  very  cloudy  and  disagree- 
able; li^ht  snow  began  falling  at  4.15  p.  m.,  and  continued  for  the  rest  of  the  day, 
comin?  down  very  heavily  after  7.30  p.  m.  At  midnight  I  estimated  that  six  inches 
had  f^Jlen  on  a  level,  but  it  was  difficult  to  make  an  accurate  calculation.  The  engi- 
necre  have  arrived  at  the  base,  and  intimate  that  they  expect  to  run  a  freight-train  to 
the  sanimit  early  in  the  coming  week.  The  snow  is  at  a  standstill,  and  frozen  into 
solid  masses  of  ice. 

May  15.— The  barometer  rose  steadily  all  day  to  29.87  at  last  observatioij ;  mean 
barometer,  29.734.  <A.  rise  of  0.16  between  8  a.  m.  and  midday  was  forwarded  at  5  p. 
m.  I  was  unable  to  raise  Littleton  at  the  proper  hour  for  telegraphing  the  report.  The 
temperatnre  increased  from  19°  at  2  a.  m.  to  24°  at  11  a.  m.,  remained  very  steady  at 
24^  and  25°,  sinking  to  23°  at  midnight;  mean  thermometer,  23°.2.  A  northwest 
wind  changed  to  west  early  in  the  afternoon,  and  remained  steady  for  the  rest  of  the 
day.  Storm  velocity  in  the  morning,  fluctuating  between  fifty  and  seventy-two  miles 
per  hoar.  It  gradually  decreased  to  a  steady,  brisk  wind,  aud  from  3  p.  m.  until  mid- 
night it  varied  very  little.  Heavy  snow  continued  through  the  early  morning,  ceasing 
at  4.10  a  m.  As  the  forenoon  advanced  there  was  a  material  diiference  in  the  density 
of  the  clouds.  They  were  much  more  transparent,  and  at  times  the  sun  shone  through 
ihem  very  brightly.  Toward  the  close  of  the  afternoon  they  became  almost  opaque,  and 
the  weather  was  clondy  until  after  10  p.  m.,  when  the  clouds  continued  to  the  south 
and  southeast,  covering  about  one-fourth  of  the  sky.  A  display  of  auroral  streamers 
wa«  observed  between  the  points  of  north  and  east.*^  This  took  place  between  10.30  p. 
ni.  and  midnight.  I  went  to  the  base  this  evening  with  mail.  Preparations  are  being 
made  to  run  a  train  to  the  summit  at  the  earliest  opportunity. 

May  16,— The  barometer  fell  to  29.81  at  6  a.  m.,  rose  to  29.88  at  11  a.  m.,  and  then 
remained  comparatively  steady  through  the  rest  of  the  day.  Mean  barometer,  29.873. 
The  temperature  gradually  increased  to  29°  at  1  a.  m.,  remained  steady  at  28°  and  29° 
dnring  the  afternoon,  and  gradually  decreased  to  27°  at  night.  Mean  thermometer, 
*i7-.2.  The  wind  oscillated  between  west  and  northwest  in  the  forenoon,  settled  to 
west  at  midday,  and  was  very  steady  afterward.  Briak  velocity  prevailed.  High  wind 
at  night.  With  the  exception  of  an  interval  of  fair  weather,  between  o  and  8  a.  m., 
the  weather  was  very  cloudy.  I  returned  to  the  summit  this  morning  with  a  load  of 
mail  and  other  necessaries,  accompanied  by  two  carpenters  employed  by  the  railroad 
company. 

May  17.— The  barometer  was  comparatively  steady  all  day,  showing  a  slight  incrense 
of  pressure  in  the  afternoon  and  at  night.  Mean  barometer,  29.878.  The  temperature 
rapidly  decreased  from  27°  in  the  early  morning  to  23°  from  7  to  8  a.  m.,  rose  to  25°  at 
1'*  a.  m.,  and  fluctuated  between  25°  and  27°  for  the  rest  of  the  day.  Mean  thermome- 
ter, 25°.2.  Between  6  and  7  a.  m.  the  wind  changed  to  northwest,  and  then  held  steady. 
The  velocity  oflcillated  between  high  and  fresh  winds.  The  weather  was  very  unsettled ; 
snow  fell  lightly  and  spasmodically  at  all  hours.  From  6.05  a.  m.  it  fell  very  steadily, 
and  continued  to  do  so  after  the  last  observation  was  received.  It  is  perhaps  worthy 
of  record  that,  on  the  9th  day  of  May,  1872,  the  temperature  rose  to  47  degrees,  and 
that  the  highest  observed  temperature  for  the  present  year  only  reaches  to  38°. 

The  snow  on  the  summit  is  becoming  deeper  every  day,  and  unless  a  rapid  thaw  sets 
io  at  ao  early  date,  this  summer  season  will  be  one  of  notable  brevity. 

May  18. — ^l*he  barometer  showed  as  light  but  decided  increase  of  pressure.  Mean 
barometer,  ^.933.  The  temperature  fluctuated  between  22°  and  26°.  Mean  thermome- 
ter, 2i^J2.  Steady,  brisk,  and  high  wind,  falling  off  to  'Afresh  "  for  an  hour  or  two  in 
the  middle  of  the  day.  Snow  ended  at  11.36  a.  m.  The  sun  broke  through  the  clouds, 
now  and  then,  for  a  few  minutes  at  a  time,  but  cloudy  weather  prevailed.  Fair  at 
night.  The  weather  and  general  appearance  of  things  outside  are  too  monotonous  to 
afford  much  matter  for  record. 

Ifay  19.— The  barometer  fell  to  29.87  at  5  a.  m.,  and  then  rose  steadily  to  30.14  at  last 
ob«enration.    Mean  barometer,  30.046.    Up  to  8  a.  m.  the  temperature  was  very  steady 
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at  23^ ;  increased  to  25°  in  the  middle  of  the  day,  and  after  3  p.  m.  never  i 
a  degree  from  26^.  Mean  thermometer,  25^.2.  The  wind  continued  from  the 
through  the  morning,  backed  to  west  in  the  early  part  of  the  forenoon,  anc 
went  round  by  the  northwest  in  the  afternoon  to  a  steady  blow  from 
Heavy  squalls  iu  the  early  morning,  sometimes  up  to  sixty  miles  per  hour, 
m.  the  velocity  suddenly  diminished  and  oscillated  between  fresh  and  brisk  i 
day  opened  with  fair  weather;  only  a  few  stratus  clouds  darkened  the  hori 
lasted  but  a  short  time.  Soon  after  3  a.  m.  dense  masses  of  cloud  formed  iu 
diate  vicinity  of  the  mountain,  and  rapidly  ascended  until  the  summit  was 
capped.  Between  9  and  10  a.  m.  these  clouds  rose  to  a  great  height,  in 
fleecy  veil,  which  frequently  changed  in  appearance,  but  never  assumed 
deOued  formation.  As  the  day  wore  on  the  clouds  gradually  contracted 
disappeared.  From  8.30  p.  m.  the  sky  was  perfectly  clear.  A  shower 
streamers  appeared  iu  the  northeast  at  and  after  10  p.  m. ;  they  were  very  ini 
both  in  body  and  color. 

May  20.— A  steady  increase  of  pressure  continued  throughout  the  twenty - 
The  barometer  was  almost  steady  after  9  p.  m.,  and  read  30.33.  Mean 
30.297.  The  temperature  increased  from  25°  in  the  morning  to  34°  at  3  p.  n 
remained  steady  until  after  4  p.  m.,  then  gradually  decreased  to  30°  at  (and 
m.  Mean  thermometer,  30^.2.  Steady  north  wind,  with  fresh  and  brisk  vel 
ually  died  away  to  a  dead  calm  at  a  little  past  2  p.  m.  This  lasted  until 
when  a  light  west  wind  arose.  As  the  day  advanced  the  direction  frequent 
to  southwest,  and  settled  at  that  point  shortly  before  midnight.  After  8  p. 
locity  increased  to  a  fresh  breeze,  averaging  seven  miles  per  hour.  Up  to  i 
noon  the  sky  was  free  from  clouds,  and  everything  within  view  stood  o 
relief.  Through  the  afternoon  about  one-fourth  cumulus  appeared,  movin; 
north  and  northwest,  a  light  haze  over  the  lower  country,  and  a  few  stra 
streaked  the  sky  in  disconnected  patches.  As  the  daylight  waned  the  ck 
peared,  and  the  night  was  very  clear  and  placid.  Sergeant  Sackett  brougl 
to-day. 

May  21, — The  barometer  continued  to  show  a  decided  increase  in  the  pres 
atmosi)here  until  the  mercury  rose  to  30.36  in  the  forenoon.  After  mid-da} 
fall  set  in,  and  at  last  observation  the  instrument  read  30.26.  Mean  barome 
The  temperature  was  comparatively  steady  between  27°  and  30°  through  tl 
gradually  increased,  after  sunset,  to  32°  at  midnight.  Mean  therraomet<?r,  3 
early  part  of  the  day  the  wind  came  very  steadily  from  the  southwest,  bu 
frequently  afterward,  making  it  very  diflicult  to  ascertain  the  true  directs 
peared  to  have  a  greater  tendency  from  southwest  and  west  than  from  any  e 
but  frequently  swinging  to  all  poiuts  of  the  compass.  The  velocity  tluctuatc 
*' gentle"  and  "  brisk,"  and  did  not  exceed  twenty-five  miles  i>er  hour  at  c 
the  day.  Up  to  10  a.  m.  clear  weather  prevailed ;  only  a  small  quantity 
cloud  streaked  the  eastern  sky.  The  upper  clouds  varied  in  quantity  and  a 
changing  rapidly  from  well-defined  cirrus  and  cumulus  to  all  their  recogni: 
catious,  and  oftentimes  stretched  across  the  sky  in  a  semi-transparent  ^ 
stratus  clouds  partially  covered  the  sky  at  a  considerable  altitude,  shortly  li 
set,  and  remained  nearly  stationary  until  10  p.  m.,  when  they  slowly  desc^ 
covered  the  summit,  and  the  weather  became  decidedly  moist.  A  peculiar  i 
colored  halo  surrounded  the  sun  late  in  the  forenoon.  Although  in  the  early 
the  i)revailing  wind  came  from  a  southern  x>oint,  the  upper  clouds  moved  from 
west.  Later  in  the  day  they  followed  the  course  of  the  prevailing  wind,  ci 
^oint  of  observation.  Heavy  rain  began  falling  at  11.35  p.  m.,  and  continm 
following  morning.  The  mill  at  the  base  of  the  mountain  commenced  runu 
sixteen  days  later  than  it  began  last  spring.    The  snow  is  moving  off  very  i 

May  22.— The  barometer  fell  very  irregularly  to  30.20  at  last  obs€»rvati 
barometer,  30.207.  The  temperature  was  steady  between  30°  and  34°,  ui 
night,  when  it  suddenly  increased  from  32°  at  11.22  p.  m.,  to  36°  at  midnig 
thermometer,  33°.2.  The  wind  oscillated  between  west  and  southwest,  nev 
ing  steady  for  five  minutes  together.  High  and  brisk  velocity  prevailed.  I 
continued  through  the  early  morning;  ended  at  4.46  a.  m.  Heavy  saturat 
covered  the  summit  throughout  the  twenty-four  hours.  A  vast  quantity  ol 
been  swept  from  the  mountain  during  the  last  two  days.  JacoVs  Ladder 
oi)',  and  from  the  Waumback  House  to  the  base  the  ground  is  bare. 

May  23. — The  barometer  fell  steadily  all  day  to  29.97  at  last  observati 
barometer,  30.128.  The  temperature  increased  to  43°  at  7  p.  m.,  stood  stead; 
p.  m.,  and  then  decreased  to  41°  for  the  last  three  observations.  Mean  the 
40-.0.  Southwest  wind  in  the  morning  changed  to  west  at  7  a.  m.,  and  coi 
with  an  occasional  puff  from  the  southwest,  for  the  rest  of  the  day.  Yrai 
velocity  until  after  sunset,  when  it  rauidly  increased  to  a  storm  of  sixty 
hour.  Cloudy  weather  continued  until  after  9  p.  ni.  From  that  time  th 
about  three-fourths  covered  with  stratus  clouds,  which  hung  about  the  ne 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER.  541 

Rnmmits.  At  10  p.  m.,  and  for  about  thirty  minntes  after,  we  observed  freqnent  finsbes 
of  sheet-lightning,  which  passed  a  considerable  quantity  of  electricity  through  our 
8t«ve  pipes.  The  lightning  appeared  to  emanate  from  a  mass  of  inky-black  clouds 
Mtaated  in  the  Kouthwest,  and  in  close  proximity  to  Mount  LaFayette.  Mr.  Aiken 
tried  to  run  a  train  to  the  summit  to-day,  but  failed  in  the  attempt  through  a  boiler- 
piimp  getting  out  of  order.  Men  were  employed  in  shoveling  snow  from  the  track,  in 
wme  places  to  a  depth  of  5  and  6  feet. 

May  24.— The  barometer  oscillated  between  29.97  and  29.73.  The  maximnm  pressure 
occnrred  at  1  a.  m.  and  the  minimum  at  5  p.  m.  Mean  barometer,  29.846.  The  tem- 
perature gradually  decreased  to  35°  at  8  a.  m.,  and  then  steadily  increased  to  41^  in 
the  afternoon.  After  5  p.  m.  the  thermometer  showed  a  steady  temperature  of  37°. 
Mean  tbermometer,  :J7°.7.  There  was  a  steady  west  wind  all  day.  The  velocity  rose 
to  seventy-two  miles  per  hour  in  the  early  morning,  high  wind  through  the  forenoon, 
and  from  5  p.  m.  un'il  midnight  it  stormed  at  the  rate  of  from  sixty  to  seventy-two 
niiles  per  hour.  Up  to  9  a.  m.  the  weather  was  verj'  cloudy  and  generally  dismal. 
From  that  hour  until  6  p.  m.  fair  weather  prevailed,  enlivened  by  a  rain-storm  and 
vivid  flashes  of  lightning  from  1.30  to  3.30  p.  m.  As  the  day  closed  heavy  saturating 
clondft  covered  the  summit,  and  continued  so  for  the  balance  of  the  day.  The  upper 
clonda  changed  their  formation  every  minute,  and  moved  in  various  directions,  mass- 
ing and  separating  repeatedly.  Telegraph  communication  was  considerably  disturbed 
hj  the  atmospheric  electricity.  Mr.  Aiken  succeeded  to-day  in  running  a  train  to  the 
Rimmit,  and  three  more  carpenters  were  brought  up  to  assist  in  completing  the  new 
hotel. 

May  25. — There  was  a  steady  rise  in  the  barometer  all  day ;  at  midnight  the  instru- 
ment read  30.25.  Mean  barometer,  30.13(5.  The  temperature  was  comparatively  steady 
from  3,V  to  37^  up  to  midday ;  steady  throngh  the  afternoon  at  40^  and  41*^,  and  de- 
creased to  37^'  at  last  observation.  Mean  tbermometer,  37^.2.  The  humidity  was  very 
uneven  ;  especially  so  at  night.  Immediately  after  the  8  a.  m.  observation  was  recorded 
the  wind  changed  to  north,  and  blew  very  steadily  from  that  quarter  until  late  in  the 
afternoon,  when  the  direction  became  uncertain,  and  gradually  backed  round  by  north- 
ivest  to  west.  The  velocity  rapidly  subsided  to  a  light  and  fresh  breeze  from  and  after 
tlie  midday  observation.  From  8  a.  m.  the  sky  cleared  rapidly  and  the  clouds  covering 
the  summits  passed  away  from  sight  in  a  series  of  wonderfnl  dissolving  views.  The 
piiucipal  clouds  (cumulus)  tumbled  abont  the  ravines  in  the  early  part  of  the  day ; 
towanl  midday  they  gradually  ascended  above  the  summits,  leaving  a  light  haze 
l«'hind  to  fill  the  lower  country.  Upper  clouds  moved  with  the  prevailing  wind. 
After  sunM>t  the  stars  came  out  in  great,  splendor,  and  clear  weather  prevailed.  A  few 
stratus  clouds  streaked  the  horizon  at  night ;  hazy  below. 

May  26. — The  barometer  rose  steadily  until  nearly  mid-day,  and  then  fell  to  the 
position  it  held  at  the  commencement  of  the  day.  Mean  barometer,  30.290.  The  tem- 
m-ratare  increased  to  47°  in  the  afternoon,  and  oscillated  a  good  deal  during  the  day. 
Mean  thermometer,  43^.7.  The  wind  veered  to  north  at  3.30  a.  m.,  and  died  away  to  a 
calm  at  6.15  a.  m.  Shortly  before  10  a.  m.,  a  batiiiug  light  wind  sprang  up  from  a 
southern  point,  oscillating  between  south  and  southwest;  a  steady  breeze  from  the 
^v%t  after  1  p.  in. ;  gentle  and  fresh  velocity  in  the  morning  and  afternoon  ;  brisk  in 
♦he  latter  part  of  the  day.  Very  fair  weather  has  prevailed  throughout  the  day.  A 
light  haze  has  covered  the  country  below  the  stimmits,  and  the  upper  clouds  (princi- 
pally cirro-cumulus  and  light  stratus)  have  moved  with  the  prevailing  wind.  As 
night  set  in  the  clonds  gradually  covered  the  sky  in  the  form  of  light  stratus,  and  the 
rapidly-increasing  humidity  leads  us  to  expect  a  change  in  the  weather.  Within  the 
la4  few  days  the  snow  has  melted  with  astonishing  rapidity.  Only  a  few  broad 
patches  of  soft  snow  are  to  be  seen,  and  miniature  torrents  are  rushing  down  the 
luonntain-sides.     For  several  days  past  the  Ammonoosuc  has  been  unusually  high. 

May  27. — ^The  barometer  fell  slowly  all  day  to  30.08  at  last  observation.  Mean  ba- 
rometer, 30.154.  The  temperature  was  very  steady  at  45°  until  after  9  a.  m.,  increased 
to  'lO^  at  1  p.  m.,  and  then  fluctuated  between  47°  and  49°.  Mean  thermometer,  47°.0. 
Wind  from  the  west,  with  a  slight  inclination  to  southwest,  through  the  afternoon. 
The  velocity  varied  considerably,  oscillating  betwen  fresh  wind  and  a  mo<lerate  gale. 
Warm  aataratiug  clonds  covered  the  summit,  culminating  in  light  rain  at  2.35  a.  m. ; 
ended  at  4.32  a.  m. ;  clearing  weather  set  in  immediately  after  the  rain  ceased  falling. 
The  weather  for  the  rest  of  the  day  was  fair.  The  upper  clouds  were  very  common- 
place, presenting  little  variety.  They  moved  with  the  prevailing  wind.  At  night  the 
»liy  was  about  two-fonrths  covered  with  light  stratus  clouds,  drifting  with  the  wind 
quite  close  to  the  submit.  The  stars  shone  clearly  through  the  breaks  in  the  clouds. 
A  train  arrived  to-day,  bringing  four  more  carpenters  and  a  supply  of  provisions. 

May  2ii. — ^The  barometer  showed  an  increase  of  pressure  during  the  forenoon,  and  then 
steailily  sank  to  29.95  at  last  observation.  Mean  barometer,  29.982.  The  temperature 
gradn^ly  descended  to  41°  at  midnight.  Mean  thermometer,  46°.0.  There  was  a 
kteady  west  wind  all  day.  Storm  and  heavy  ^ale  velocity  in  the  early  morning 
dropped  to  a  high  wind  throngh  the  greater  portion  of  the  day,  and  increased  to  a 
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Btiff  gale  at  midDight.  The  weather  has  been  very  an  interest  iug.  Sanamit  cavered 
with  heavy  clouds,  which  broke  at  times  sufficiently  to  tantalize  us  with  the  fine 
prospect  In  the  distance.  Painters  are  at  work  in  the  new  hotel.  The  party  sent  to 
till  the  new  stations  here  arrived  in  Littleton  this  p.  m.  I  telegraphed  Private  Bowie 
to  bring  everything  with  him,  and  to  make  all  haste  in  getting  to'the  base. 

May  29.— The  barometer  steadily  rose  to  30.15  at  5  p.  m.,  and  from  that  timegnwln- 
ally  dropped  to  30.03  at  last  observation.  Mean  barometer,  30.099.  The  temperature 
was  comparatively  steady  between  39°  and  4*2°.  Mean  thermometer,  41*^.2.  West  wind 
through  the  day,  northwest  after  8:30  p.  m.  Velocity  gi*adually  diminished  from  gale, 
in  the  earliest  hours,  to  tolerably  steady  brisk  and  high  wind.  Light  raiu  set  in  at 
12.22  a.  m.,  and  continued  until  5.26  a.  m.  Kain-fall  .26  of  an  inch.  Cloudy  weatlitr 
through  the  forenoon.  Turned  fair  at  midday.  Upper  clouds  (^  to  f  cumulus)  moTcd 
from  the  west.  Clear  below.  I  met  the  assistants  sent  to  till  the  new  stations  at  tbe 
base  this  evening.  Some  portion  of  the  baggage  will  arrive  to-morrow.  Everythiug 
has  been  done  by  the  railroad  officials  to  expedite  the  placing  of  the  stations  iu  a 
habitable  condition.  All  unite  iu  the  endeavor  to  make  the  new-comers  as  comfortable 
as  circumstances  permit. 

May  30. — The  barometer  fell  steadily  to  29.92  at  5  a.  m.,  rose  to  30.14  at  lli22  p.  lo. 
and  fell  to  30.09  at  midnight.  Mean  barometer,  30.050.  After  3  a.  m.  the  tempcratnre 
rapidly  decreased  until  8  a.  m.,  and  then  the  mercury  was  comparatively  steady, 
oscillating  between  26^  and  2fc°.  From  6  p.  m.  the  thermometer  showed  a  very 
even  temperature  of  24^.  Mean  thermometer,  25°.7.  Wind  from  the  west  aud 
northwest :  steady  from  the  northwest  during  the  daylight  hours.  The  velocity  rapidly 
increased  to  a  storm  of  sixty-six  miles  per  hour  at  6  a.  m.,  fell  to  brisk  and  bi*:h 
through  the  day,  and  increased  to  sixty  miles  per  hour  at  last  observation.  Threaten- 
ing weather  opened  the  day.  Heavy  rain  fell  from  2.10  a.  m.  to  5.12  a.m.  Clearid 
rapidly,  and  fair  weather  prevailed.  Clear  at  night.  The  principal  clouds  were  li|;Lt 
stratus  and  well-defined  cumulus,  alternately  rising  high  above  the  summits  and  filling 
the  ravines.  When  above  the  summits,  the  clouds  moved  from  the  west  and  north- 
west. I  filled  the  day  in  superintending  the  fitting  up  of  the  new  stations^  and  making 
the  necessary  telegraph  connections.  When  the  instruments  were  put  in  circuit  tlie 
line  worked  well  at  all  points.  Littleton  operator  provided  extra  battery,  and  every- 
thing is  going  on  in  a  satisfactory  manner.  The  observers  and  assistants  worked  with 
a  will  to  have  all  pre^mrcd  for  beginning  operations  on  the  1st  of  June. 

May  31. — The  barometer  was  comparatively  steady  after  2  p.  m.,  from  30.30  to  30.0*3. 
Mean  barometer,  30.287.  The  temperature  decreased  6^  between  1  and  2  a.  m.  Fn>m 
6  a.  m.  the  mercury  rose  rapidly  to  33°  in  the  afternoon ;  nearly  steady  at  31^  atttrr 
sunset.  Mean  thermometer,  28^.2.  Northwest  wind  changed  to  west,  aud  steady  be- 
tween 2  and  3  p.  m.  Storm  velocity  gradually  diminished  to  a  steady,  brisk  wind. 
Clear  weather  all  day ;  slight  haze  below.  For  two  or  three  hours  after  sunset  tbe 
lower  portion  of  the  mountain  was  enveloped  in  a  dense  smoke,  which  proceeded  (rvm 
fires  accidentally  started  by  wood-cutters.  A  considerable  portion  of  the  day  ^'3:$ 
passed  in  conveying  the  new  barometers  to  the  base  and  summit,  for  comparison  \ri(b 
the  instruments  at  those  stations.  As  there  was  no  evidence  that  the  ailicles  pur- 
chased at  Littleton  (for  the  use  of  the  new  stations)  had  been  forwarded  from  Betbleui'iu 
railroad-depot,  I  procured  a  team  and  proceeded  to  that  point  for  the  purpose  of 
transporting  them  to  the  base  without  further  loss  of  time. 

INSTRUMENTS,  PROPERTY,  ETC. 

No  change  in  the  instruments  since  last  report.    The  carpet  is  rapidly  wearing  oat. 

ALFRED  R.  THORNETT, 
Oheerver-Sergeant  Signal-Service,  URited  Staiee  Armf. 


Daily  journal  for  the  month  ending  June  30, 1873. 

Summit  op  Mount  Washington,  New  Hampshire, 

July  1,  1873. 
June  1,  lf^3.— The  barometer  oscillated  considerably  all  day  between  30.10  and  3CL^^ 
Mean  barometer,  30.172.  After  4  a.  m.  the  temperature  steadily  increased  to  4'2P  in  tbi- 
afternoon,  and  from  5  p.  m.  gradually  decreased  to  37^  at  last  observation.  Mean  ther- 
mometer, 37^.5.  The  wind  continued  to  come  steadily  from  the  west.  By  7  a.  m.  tb« 
velocity  increased  to  a  stiff  gale,  and  continued  so,  without  much  change,  notilneariy 
snnseti  when  it  rapidly  diminished  to  high  and  brisk  winds.    Fair  weather  prevailed. 
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Li<;bt  raiD  fell  from  8  to  10  p.  m.  Cloudy  weather  at  miduiglit.  At  (and  for  thirty 
minates after)  the  2  a.  m.  observation,  a  pale  yellow  aaroral  arch  was  observed  close  to 
the  horizon,  stretching  between  the  points  of  north  and  east.  A  small  quantity  of 
cirro-stratus  clouds  moved  with  the  prevailing  wind ;  well-defined  cirrus  and  cumulus 
io  the  afternoon.  I  visited  the  new  stations  to-day,  and  found  everything  going  on 
well.    They  were  provided  with  stoves,  &c.,  this  morning. 

June  2.— The  barometer  was  steady  to-day,  with  an  inclination  to  rise  at  night. 
Mean  barometer,  30.190.  The  temperature  decreased  to  28^  in  the  early  morning,  in- 
creased to  36"  in  the  afternoon,  and  dropped  to  2S^  at  last  observation.  Meau  ther- 
mometer. 31°.5.  Shortly  before  1  a.  m.  the  wind  changed  to  north,  and  back  to  north- 
west at  7  a.  m. ;  then  remained  steady  until  between  8  and  9  p.  m.,  when  it  settled  to 
north.  Brisk  and  high  velocity,  sometimes  rising  to  a  moderate  gale.  The  weather 
continues  to  be  very  tine.  Upper  clouds,  similar  to  those  observed  yesterday.  Auroral 
streamers  covered  the  sky  between  the  points  of  north  and  east,  from  12.30  a.  m.  until 
daylight.  Fires  are  still  burning  in  the  wodds  below,  and  the  lower  counti^y  is  filled 
with  smoke. 

JitneS. — ^The  barometer  rose  slightly  through  the  day,  (up  to  5  p.  m.,)  and  then  fell  to 
30/^  at  8  a.  m. ;  steady  at  night.  Mean  barometer,  30.237.  The  temperature  gradually 
increased  to  41^  at  2  p.  m.,  and  from  that  hour  decreased  to  37°,  at  last  observatiou. 
Mean  thermometer,  36^.2.  North  wind  in  the  morning,  with  **  calm  "at  intervals. 
Early  in  the  forenoon  the  direction  changed  to  nothwest,  and  after  11  a.  m.  settled  to 
west.  Fresh  velocity  prevailed.  Very  frequently  the  sky  was  covered  with  light  stratus 
clonds,  stretching  in  horizontal  lines,  and  connected  by  a  dense  haze,  which  pervaded  the 
$nrroanding  country  and  summits.  Our  observations  were,  to  a  great  extent,  limited 
hy  the  smoke  ascending  from  fires  in  the  valleys.  Auroral  stfeamere  were  observed  in 
the  northeast  from  12.20  a.  m.  to  3  a.  m.,  but  were  very  indistinct  in  consequence  of  the 
prevalence  of  dense  haze.    A  bright  halo  encircled  the  sun  during  the  afternoon. 

June  4. — There  was  a  decided  fall  in  the  barometer  throughout  the  day,  especially 
afterthe  early  morning  hours.  Atmidnight  the  instrument  read  29.77.  Mean  barometer, 
*i9.sS5.  After  9a.  m.  the  temperature  sensibly  increased  until  7  p.  m.,  when  the  thermom- 
itt^T  read  48°,  and  remained  steady  there  for  several  hours.  After  10  p.  m.  the  mercury 
slowly  fell  to  4(5°.  Mean  thermometer,  43° .7.  The  relative  humidity  ranged  between  70  and 
lUOpercent.  The  direction  of  the  wind  oscillated  chiefly  between  west  and  northwest,  with 
ftooietimes  an  uneven  movement  to  southwest.  The  velocity  steadily  increased  to  high 
wind  and  gale,  sometimes  rising  to  nearly  fifty  miles  per  hour,  but  brisk  and  high  winds 
prevailed.  From  2.25  a.  m.  and  up  to  midnight  we  experienced  showery  weather,  the 
rain  falling,  in  the  early  part  of  the  forenoon,  quite  heavily.  The  summit  was  never 
free  from  heavy  saturating  clouds  at  any  time  during  the  day.  A  good  deal  of  inter- 
niption  took  place  th.  the  telegraphing  of  signals  to-day.  This  was  caused  by  the 
defective  insulation  between  the  base  and  Littleton,  and  which  occasioned  considera- 
ble trouble  last  year.  I  visited  the  stations,  and  found  that  the  duties  were  being 
creditably  performed,  and  that  there  was  no  fault  in  the  cable.  Our  battery  at  the 
base  is  in  good  order,  but  not  strong  enough  to  work  the  several  instruments  without 
the  aesistauce  of  the  Littleton  battery. 

June  h. — An  irregular  fall  in  the  barometer  continued  until  it  reached  a  maximum  of 
29.72  at  5  p.  m.  After  that  hour  the  mercury  rose  to  29.88  at  midnight,  but  oscillated 
materially  all  through  the  day.  Mean  barometer,  29,819.  The  temperature  decreased 
in  the  early  morning  to  39°,  and  then  stood  steady  for  two  or  three  hours ;  gradually 
increased  to  45°  at  3  p.  ra.,  oscillating  very  frequently,  but  only  to  the  extent  of  1°  or 
2-.  lYom  3  p.  m.  a  gradual  and  even  decrease  to  37°  at  the  last  observation.  Meau 
thermometer  40^.2.  The  humidity  fluctuated  between  80  and  100  per  cent.  Excepting 
an  occasional  puflf  from  the  west,  the  direction  was  steady  from  the  northwest.  High 
and  gale  velocity  in  the  early  part  of  the  day ;  dropped  to  fresh  wind  through  the 
afternoon,  and  rose  at  night  to  "  high.''  Rain  ended  at  2.35  a.  m.,  but  until  7  a.  m.  the 
rammit  was  covered  with  clouds  almost  fully  saturated.  A  short  interval  of  clearing 
weather  showed  the  ravines  filled  with  heavy  cumulus  and  stratus  clouds,  which  soon 
rose  and  covered  this  station  again.  At  3  p.  m.  rain  began  falling,  and  on  descending 
the  monntain  I  met  a  storm  of  hail,  which  extended  from  a  little  above  '*  Jacob's 
Ladder"  to  about  three-fourths  of  a  mile  below.  The  stones  averaged  a  quarter  of  an 
inch  in  diameter.  Thunder  accompanied  the  storm,  the  peals  following  each  other  in 
npid  succession.  This  lasted  about  45  minutes.  Fair  weather  from  7  to  9  p.  m.; 
cloudy  at  night.  I  visited  stations  Nos.  2  and  3  to  see  that  the  instruments  were  cut 
oQt  daring  the  progress  of  the  storm,  as  I  was  fearful  that  th*e  electricUy  would  cause 
some  trouble. 

June  6.— Th©  barometer  rose  very  steadily  to  30.00  at  last  observation.  Mean  ba- 
lometer,  29.976.  A  gradual  increase  of  temperature  to  43°  at  1  p.  m.,  where  it  remained 
vt-rv  steady  until  6  p.  m.,  when  the  mercury  (gradually)  began  dropping;  38^  at  mid- 
night. Mean  thermometer,  40°.7.  Humidity  steady  between  90  and  100  per  cent.  Up 
to  midday, the  wind  continued  to  blow  very  steadily  from  the  northwest;  after  that 
time,  uDtil  night  set  in,  the  prevalent,  wind  was  west,  then  northwest.    Brisk  aud 
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fresb  velocity  prevailed,  seldom  rising  much  above  twenty  miles  per  hour, 
eliowers  fi^ll  iu  tbo  early  morning  and  early  in  the  afternoon.  Altogether, 
bi'cn  very  cloudy  and  uuiuteresting.  A  very  feeble  attemvit  to  clear  up, 
)>!ac>c  early  iu  the  atteruoou,  failed.  Fair  at  night,  with  heavy  cumulus  c 
and  beiow. 

JuKC  7, — The  barometer  was  comparatively  steady  to-day,  with  a  tend 
toward  night.  Mean  barometer,  30.057.  The  temperature  has  been  romarli 
at  35^  and  30^  all  day.  Mean  thermometer,  ii5^.7.  The  relative  hnmidii 
stationary  as  on  yesterday.  Fresh  wind  from  the  northwest  prevailed  ni 
calm  at  S  a.  m.  After  3  p.  m.  the  direction  changed  to  north,  and  (gra 
steady  blow  from  the  nortlieast,  the  velocity  rising  to  a  stiff  gale  of  forty 
per  hour  at  last  observation.  Fair  weather  continued  until  between  2  f 
when  the  summit  became  enveloped  in  dense  clouds,  containing  a  large  p< 
moisture.  Light  sliowers  of  sleet  and  rain  fell  during  the  forenoon,  and 
steady  fall  of  light  rain  at  midday ;  ended  at  5.45  p.  m.    Cloudy  weather  clo 

June  8. — A  decided  and  tolerably  oven  rise  took  place  in  the  barometer 
instrument  reading  30.3*<2  at  the  last  obsen*ation.  Mean  barometer,  30.29( 
ing  temperature  in  the  morning — steady  at  33^  from  4  to  9  a.  m. — increase 
the  afternoon,  and  from  4  p.  m.  gradually  decreased  to  36°  at  midnight, 
mometer,  37^/2.  Humidity  decreased  to  72  per  cent,  during  the  afternoon, 
The  wind  came  very  steadily  from  the  northeast  until  3  p.  m.,  when  it  vee 
and  did  not  change  until  it  returned  to  northeast  at  10.15  p.  m.  Storm  ve 
a  maximum  of  sixty  miles  per  hour,  opened  the  day,  fell  t«  light  wind  af 
and  increased  to  brisk  at  night.  Heavy  stratus  clouds  rushed  over  the  sui 
early  part  of  the  day.  At  9  a.  m.  the  surrounding  country  rapidly  clearc 
short  time  there  was  nothing  but  a  slight  haze  between  us  and  all  below 
clouds,  partially  covering  the  sky,  gradually  diminished  in  quantity,  and  f 
and  excepting  a  few  streaks  on  the  horizon,  the  heavens  were  entirely  free 

June  9. — The  barometer  fell  all  day  to  30.18  at  last  observation.  Mean 
30.251.  The  temperature  continued  on  the  decrease  to  a  minimum  of  34^  i 
morning,  increased  after  4  a.  m.  to  48^  at  1  p.  m.,  where  the  mercury  h( 
through  the  afteruoon.  From  5  p.  m.  a  steady  decrease  brought  the  nierci 
4(>^  at  midnight.  Mean  thermometer,  42o.7.  After  the  early  part  of  the  ds 
tive  humidity  decreased  considerably,  and  ranged  between  50  and  70  per  c 
wind  from  the  northeast  feM  off  to  "gentle,"  and  from  midday  a  calm  se 
was  but  little  disturbed  up  to  9  p.  m.,  when  a  fresh  breeze  sprang  up  in  th< 
nally  moving  round  by  northeast  to  north  at  midnight.  Until  after  mid< 
was  entirely  clear,  and  then  a  few  cumuli  appeared,  moving  with  the  previ 
that  was  just  dying  out.  Cumulus  clouds  i)revailed  in  the  latter  part  of  tl 
when  moving  at  all,  appeared  to  come  from  the  north  or  northeast.  It  wai 
determine  exactly  which  course  the  clouds  did  take:  the  movement  was  s 
weather  at  night.  The  view  of  the  mountains  and  departing  sun  from  thij 
remarkably  tine  and  exceptional. 

June  10.— Comparatively  steady  barometer  until  early  afternoon,  after  tb 
rapid  fall  to  30.09  at  last  observation.  Mean  barometer,  30.152.  The  t 
gradually  increased  and  attained  a  maximum  of  54?  at  1  p.  m.;  steady  1 
From  5  p.  m.  the  mercury  gradually  fell  to  46°  at  midnight.  Mean  thernioL 
To-day  the  humidity  averaged  57.7  per  cent.,  a  minimum  of  42  per  cent,  ii 
noon,  and  a  maximum  of  69  at  night.  The  wind  has  been  very  chaugeal 
never  holding  long  from  one  particular  point.  West  and  northwest  wind  | 
the  morning  and  latter  part  of  the  day,  but  swept  round  to  southwest  lal 
Light  and  Iresh  velocity,  dropping  to  calm  at  times,  rose  to  a  high  wind  a 
AVhen  not  stationary  the  upper  clouds  moved  with  the  prevailing  wind,  ai 
unusually  well-defined  and  in  great  variety.  So  light  and  airy  they  app< 
that  it  was  a  real  pleasure  to  observe  them  as  they  mingled  and  separated 
to  re-form  in  greater  beauty.    Smoke  in  the  valleys. 

June  11.— The  barometer  fell  slightly  early  in  the  day,  but  after  9  a.  m 
rose  to  30.08  at  last  observation.  Mean  barometer,  30.040.  The  temperati 
increased  to  48^  at  4  a.  m.,  where  it  remained  stationary  until  midday,  thei 
gradually  to  39°  at  midnight.  Mean  thermometer,  44°,2.  The  hygrometei 
great  increase  of  moisture  in  the  atmosphere.  Changeable  southwest  win< 
in.,  when  it  gradually  veered  round  to  a  steady  wind  from  the  northwest.  1 
increased  to  a  heavy  gale,  (late  in  the  afternoon,)  which  reached  a  maxim 
miles  per  hour  at  5  p.  m.,  and  then  diminished  to  a  brisk  wind  at  night.  1 
a.  m.  rain  fell  without  interruption,  and  sometimes  very  heavily.  Dense  ( 
ered  the  summit  for  the  rest  of  the  day. 

June  12. — Steady  barometer  in  the  morning.  After  6  a.  m.  the  mercnry  i 
and  uninterruptedly  to  30.31  at  midnight.  Mean  barometer,  30.199.  The  t 
decreased  to  33°  at  4  a.  m.,  and  then  oscillated  between  32°  and  36°.  Meai 
cter,  33^.5.    Humidity  averaged  80  i)er  cent.     Steady  northwest  wind  i 
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north  betweeo  7  and  8  p.  m.  Fresh  and  brisk  velocity  prevaili^.  It  fell  to  a  gentle 
wiud  for  an  hour  or  two  in  the  niorniug,  and  rose  to  a  moderate  gale  at  night.  Light 
rain  for  half  an  honr  about  2  a.  ni.  From  6  a.  m.,  and  up  to  midday,  the  ravines  were 
partially  filled  with  heavy  cumulus  clouds,  which  moved  in  winding  masses  as  the 
ibrmatiou  of  the  mountain-sides  dictated.  From  midday,  and  up  to  6  p.  m.,  the  summit 
was  capped,  giving  no  opportunity  for  extensive  observation.  From  9  p.  m.  no  clouds 
were  to  be  seen ;  the  rapidity  with  which  they  disappeared  was  truly  astonishing. 

June  13,— The  barometer  rose  very  rapidly,  and  reached  a  maximum  of  30.35  at  11 
a.  m.  After  that  honr  the  mercury  fell  steadily  to  30.26  at  midnight.  Mean  barome- 
ter, 30.300.  The  temperature  steadily  increased  to  45^  at  2  p.  m.  Steady  at  44°  for 
three  hours  after,  and  then  decreased  to  38°  at  night.  Mean  thermometer,  40°.0. . 
Great  decrease  in  the  humidity  to-day ;  minimum  during  the  afternoon  of  60  per  cent. 
Variable  northeast  light  wind,  with  numerous  calms,  until  it  settled  to  a  fresh  wind 
from  the  west  and  northwest  at  night.  The  morning  opened  with  a  clear  sky.  Light 
stratus  and  cimis  passed  over  between  4  and  9  a.  m.,  followed  by  about  two-fourths 
camnlus.  After  5.30  p.  ro.  the  sky  was  free  from  cloud,  with  the  exception  of  a  very 
slight  fringe  of  stratus  on  the  southeastern  horizon.  Fine,  star-light  night.  From  9 
to  10  p.  m.  an  auroral  arch  appeared  in  the  north  ;  faint  yellow  color. 

June  14. — After  7  a.  m.  tho  barometer  gradually  fell  to  30.13  at  la«t  report.  Mean 
barometer,  30.212.  Temperature  very  steady  at  36°  until  7  a.  m..  when  it  gradually 
increased  aud  fluctuated  for  the  greater  part  of  the  day  between  43°  and  44°;  de- 
creased to  3?^°  at  9  p.  m.,  and  then  the  mercury  rose  to  41°  at  last  observation.  Mean 
thermometer,  39^.0.  The  humidity  decreased  very  rapidly  as  the  day  wore  on,  and  at 
10  p,  m.  reache4l  a  minimum  of  17  per  cent. ;  the  smallest  percentage  that  I  have  ever 
ob$i^r\'edon  this  station.  Light  wind  from  the  west  and  northwest,  but  calms  pro- 
1  vailtil  tbn)ugh  tlu;  daylight  houra.  After  sunset  there  was  a  light  and  fresh  wind  from 
doe  southeast.  Tho  day  has  been  uniformly  fair,  and  cumulus  clouds  formed  in  great 
Tariety.  In  the  latter  part  of  the  evening  the  upper  clouds  moved  steadily  from  the 
wrtt. 

June  15,— The  barometer  fell  steadily  to  30.04  at  midnight.  Mean  barometer,  30.083. 
.Vfter  6a.  m.  the  temperature  steadily  increased  to  52°  at  midday,  and  remained  steady 
outil  2.30  p.  m.,  then  decreased  to  46°  at  7  p.  m.,  and  did  not  change  through  the  rest 
uf  the  day.  Mean  thermometer,  46°.0.  The  humidity  increased  toward  tho  close  of 
the  day  from  90  to  100  per  cent.  Light  southerly  wind  fell  to  a  calm  between  1  aud  2 
a.  m.,  which  latter  continued  for  several  hours.  Uncertain,  gentle  wiud  from  the 
DArtbwest  thronirh  the  forenoon,  became  steiidy  after  midday,  and  freshened  to  high 
and  moderate  ^le  velocity  at  night.  Fair  weather  prevailed  during  the  daylight 
honni,  but  as  evening  set  in  large  masses  of  dense  stratus  covered  and  drifted  over  the 
soDioiit.    The  weather  at  night  was  very  cloudy  and  threatenin'g. 

June  16. — ^The  barometer  rose  after  early  morning  to  a  maximum  of  30.13  at  11  a.  ra. 
aul  then  steadily  fell  to  29.91  at  the  last  observation.  Mean  barometer,  30.041.  There 
was  a  steady  increase  of  temperature  up  to  1  p.  m.,  when  the  mercury  stood  at  .')6°, 
awl  decreased  throngh  the  rest  of  the  day  to  40°  at  midnight.  Mean  thermometer, 
^^•7.  Steady  northwest  wind  all  day.  The  velocity  gradually  diminished  from  a 
bri^k  wind  to  a  calm  at  noon.  After  1  p.  m.  there  sprang  up  a  brisk  wind,  which  in- 
creased to  high  and  gale  as  night  approached.  Clearing  weather  sot  in  shortly  after 
7  a.  m..  and  very  fair  weather  prevailed  until  6  p.  m.,  when  heavy  clouds  came  down 
fiom  the  northwest  and  soon  enveloped  the  mountain.  At  the  same  time  the  humidity 
'«a.>4bly  increasetl,  and  there  was  every  indication  of  an  approaching  storm.  The  wind 
wat)  very  warm,  and  had  settled  to  a  steady  blow  averaging  thirty-two  miles  an  hour, 
^beet  and  forked  lightnmg  flashed  over  and  below  the  summit  from  10.11  p.  m.  until 
aftor  midnight,  ^ith  the  usual  accompaniment  of  heavy  thunder,  which  continued 
rolling,  almost  without  intermission,  during  the  progress  of  the  storm.  At  10.30  p.  m. 
heavy  rain  set  in,  and  did  not  cease  until  long  after  midnight.  The  upper  clouds  were 
nearly  all  large  cumuli  moving  from  the  northwest.  I  visited  stations  Nos.  2  and  3 
tbU  a.  ni. ;  found  all  well  and  the  work  progressing  favorably.  Mr.  Gates  (district  su- 
P(;nDtendeut  to  the  Western  Union  Telegraph  Company)  arrived  at  the  base  to-night 
with  a  party  of  men  to  put  up  the  mountain  wire. 

Jsme  17.— Steady  barometer  in  the  morning.  After  5  a.  m.  the  mercury  gradually 
(Use  to  a  masiniuni  of  29.97  at  4  p.  m.  and  fell  slightly  and  unevenly  after  that  hour. 
Mean  barometer,  29.909.  There  was  a  decrease  in  the  temperature  of  10°  from  1  a.  m. 
tn  midnight.  Mean  thermometer,  :)6°.  The  wiud  continues  to  come  very  steadily  from 
the  northwest,  and  with  heavy  gale  velocity,  which  now  and  then  drops  to  high  wind. 
lUiQ  ended  at  12.45  a.  m.  The  weather  was  cloudy  until  after  7  a.  m.,  when  the  clouds 
bntke  and  fair  weather  set  iu  for  the  rest  of  the  day.  During  the  forenoon  lar^e  quan- 
tities of  camnlna  cloud  filled  the  ravines  to  the  west  of  the  mountain,  sometimes  en- 
tirely covering  the  snmmits  in  that  direction,  excepting  that  of  La  Fayette.  These 
cUmds  pflW4ML  away  an  the  day  wore  on,  leaving  the  upper  sky  perfectly  clear. 
Bc'tweeu  6  and  7  p.  m.  we  gradually  became  enveloped  in  dense  stratus  clouds,  which 
hong  over  na  for  two  or  three  hours,  and  then  gradually  dwindled  to  a  few  faint 
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streaks  at  niidnigbt.    From  10  p.  m.  until  midnight  a  diffased  light  app 
northern  horizon ;  it  ^as  not  very  distinct  in  coloring. 

June  KS.— The  barometer  rose  to  a  maximum  of  'J0.06  at  midday,  stood  s 
hour,  and  then  fell  rapidly  to  29.91  at  midnight.  Mean  barometer,  29.99S 
peratuie  decreased  rapidly  to  26^  at  4  a.  m.,  ond  remained  steady  at  tl 
two  honrs.  From  6  to  7  a.  m.  the  temperature  ran  up  6°,  (to  32^,)  and  gracJ 
in  the  early  part  of  the  afternoon,  remaining  very  steady  afterward.  Mea 
eter,  41^^.0.  There  has  been  no  change  in  the  direction  of  the  wind  to-<U 
locity  decreased  to  a  fresh  wind  at  2  p.  m.,  and  then  steadily  increased 
fifty  miles  \Hiv  hour  at  midnight.  From  5a.  m.  the  sky  was  partially  eoi 
haze  of  well-detined  cirrus  clouds,  which  at  4.50  p.  m.  gave  place  to  a 
stratus  clouds.  These  last  gradually  descended  and  covered  the  summit.  / 
m.  the  stars  were  visible  through  a  few  breaks iu  the  clouds,  and  fair  weath 
day.  During  the  latter  part  of  the  ufternoon  a  very  jiecnliar  cloud  was 
the  southeast  of  and  a  little  above  the  mountain.  It  was  of  a  light-brown  ( 
deeper  than  any  other  in  sight  at  the  time,)  and  in  the  shape  of  a  depressed 
or  rather  fruit-dish,  the  formation  being  very  accurate.  This  cloud  appeared 
stationary,  while  the  others  (cirrus)  were  moving  rapidly  before  the  north 

June  19.— The  barometer  fell  to  a  minimum  of  29  87  at  6  a.  m.«  then  roa 
30  03  at  2  p.  m.,  and  fell  to  29.88  at  last  observation.  Mean  barometer, ! 
temperature  increased  from  42^  in  the  early  morning  to  53^  and  54^  at  n 
thermometer,  50^.2.  After  midday  the  mercury  was  pretty  steady  from 
Steady  northwest  wind  continued  until  between  6  and  7  p.  in.,  when  it  bac 
and  remained  so  for  the  rest  of  the  day.  Gale  velocity  gradually  fell  off 
fresh  wiud  through  the  middle  of  the  <lay,  and  from  3  p.  m.  increased  U 
miles  per  bonr  at  midnight.  The  day  opened  with  rain,  which  began  at  12. 
continued  until  4.15  a.  m.,  coming  down  very  heavily  at  times.  Cloudy  ^ 
vailed  until  it  ended  in  a  shower  of  light  rain,  which  took  place  between 
2  and  3  p.  m.  After  the  shower  the  clouds  rapidly  passed  away  from 
showing  cumulus  clouds  below,  and  about  one-fourth  cirrus  above  it.  In  i 
hours  these  cirri  gave  place  to  cumuli.  Haze  below  ;  and  as  night  wore  i 
peared  to  be  a  blending  of  light  stratus  with  the  other  clouds,  and  the 
quently  veiled  by  them.   Cloudy  weather  at  midnight, 

June  20. — The  barometer  low,  and  comparatively  steady  all  day.  Meat 
29.827.  The  temperature  decreased  to  45^,  where  it  remained  steady  from 
1  p.  m.,  and  then  rapidly  increased  to  49^^  at  4  p.  m.  After  5  p.  m.  the  im 
down  very  rapidly  to  34^  at  lost  >observation.  Mean  thermometer, 43^. 
7  a.  m.  the  temperature  fell  5^ ;  the  same  rapid  decrease  took  place  bet? 
p.  m.  The  wind  changed  to  northwest  at  1.30  a.  m.,  and  remained  steady  1 
rest  of  the  day.  The  wind  rose  to  a  storm  of  sixty  miles  per  hour  at  2  a.  n 
between  *^  gale ''  and  *'  brisk  ^  through  the  day,  and  rose  to  a  storm  at  nif 
rain  from  3.15  to  3.45  a.  m.  Cleared  rapidly  and  fair  weather  prevailed  i 
when  the  summit  was  again  covered  with  dense  clouds.  .  Two-fourths  to  tl 
cumulus  cloud  moved  with  the  prevailing  wind,  frequently  capping  the  si 
flight.    I  visited  all  stations  to-day  and  found  everything  correct. 

June  21. — ^The  barometer  oscillated  considerably  through  the  day,  and  : 
at  last  observation.  Mean  barometer,  29.938.  Temperature  steady  at  30 
the  morning,  rose  to  36^  in  the  middle  of  the  day,  and  decreased  to  very 
mometer  of  32^'  at  night.  Mean  thermometer,  32^.5.  Steady  northwest 
3.20  p.  m.,  when  it  changed  to  north  and  blew  steadily  from  that  point  fo 
the  day.  The  wind  increased  in  force  to  sixty-eight  miles  per  hour  at 
then  rapidly  diminished  to  fresh  and  brisk.  About  one-fourth  stratus  cloi 
above  the  summit  m  the  beginning  of  the  day,  which  rapidly  increased  in 
capped  the  mountain.  Between  3  and  4  a.  m.  the  clouds  massed  in  the  soat  1 
ing  a  clear  starlit  sky  and  brilliant  moon.  This  lasted  but  a  few  minutes, 
mit  was  again  covered  with  dense  clouds.  From  12.30  to  3.25  p.  m.  we 
light  showers  of  rain,  snow,  and  heavj^  sleet  Cloudy  weather  continued 
of  the  day.  The  wire  has  been  working  veiy  bard  for  the  past  two  da] 
out  entirely  this  afternoon. 

June  22. — ^The  barometer  rose  steadily  all  day  to  30.27  at  last  oboerva 
barometer,  30.184.  The  temperature  was  very  steady  in  the  early  morning 
from  4  a.  m.  fluctuated  between  34^  and  36^.  Mean  thermometer,  3 
changed  to  not  th west  late  last  night,  and  back  to  north  at  3.30  a.  m.  Vei 
direction  through  the  day,  west  and  nothwest  being  the  prevalent  winds  i 
m.,  when  it  died  away  to  calm.  Fresh  wind  from  the  northeast  at  nigh 
midnight.  Fi-esh  and  gentle  velocity  prevailed.  The  clouds  lifted  for  a 
in  the  early  morning,  but  up  to  7.30  p.  m.  cloudy  weather  prevailed.  Af 
sky  cleared  rapidly,  and  Portland,  Me.,  could  be  easily  seen  with  the  nal 
the  telescope  brought  the  houses  out  very  distinctly. 

I  made  a  visit  to  stations  Noe.  2  and  3  to-day,  and  found  the  obaerven  a( 
and  the  busineas  going  on  steadily. 
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* 
An  fturoral  arch  appeared  in  the  north  from  10  p.  m.  until  midnight,  which  extended 
from  northeast  to  north,  and  rested  upon  a  dark  segment.    I  found  a  break  in  the 
"•  ground  "  and  cable ;  made  the  necessary  repairs. 

JK1I023.— The  barometer  rose  to  S0.38  at  11  a.  m.,  and  then  p^radnally  fell  to  30.36  at 
iMt  obserratton.  Mean  barometer,  30.347.  The  temperature  steadily  increased  to  47^ 
at  midday,  fluctuated  two  or  three  degrees  below  that  point  during  the  afteinoon,  and 
settled  to  44°  at  ni^ht.  Mean  thermometer,  43^.5.  This  has  been  a  very  calm  day, 
only  a  few  uncertain  puffs  from  the  east  and  southwest  occurring  to  break  the  niouot- 
ony  of  a  dead  calm.  Fair  weather  all  day.  Upper  clouds  ^cumuli)  moved  from  the 
aoothwest  in  the  latter  part  of  the  afternoon.  A  very  small  quantity  of  stratus  ap- 
peared at  irregular  intervals  through  the  day  and  night.  Auroral  streamers  covered 
the  sky  to  the  north  and  east  from  9.30  p.  m.  until  2.15  a.  m.  next  morning,  gradually 
diminishing  in  intensity  as  they  passed  ^m  view. 

«/ifiie24.— The  barometer  fell  slightly  in  the  early  morning,  and  then  steadily  rose  to 
30.47  at  night.  Mean  barometer,  30.409.  The  temperature  decreased  to  41°  at  4  a.  m., 
inerpased  to  51°  in  the  early  afternoon,  and  decreased  to  45°  at  night.  Mean  thermom- 
eter, 46^.7.  Prevailing  wind  from  points  either  side  of  east,  ana  very  frequent  calms 
of  loog duration.  The  velocity  through  the  day  was  gentle;  fresh  at  night.  Fair 
veather  all  day.  The  upper  clouds  moved  from  the  west  and  northwest  neany  all  day. 
Alter  7  p.  m.  the  night  was  clear,  and  between  9  and  10  p.  m.  a  beautiful  aurora  ap- 
peared in  the  north  and  extended  a  considerable  distance  along  the  horizon.  It  was  in 
the  form  of  a  lambent  flame,  which  incessantly  shot  up  streamers  reaching  to  the  zen- 
ith, instantly  returning  to  the  main  aurora.  This  continued  until  after  3  a.  m.  next 
morDing.    I  visited  the  stations  to-day^  from  base  to  summit. 

/me  'i5.— The  barometer  continued  rising  to  ^.56  at  midday,  and  then  gradually  fell 
to  W.54  at  last  observation.  Mean  barometer,  30.554.  The  temperature  increased  rap- 
idly through  the  forenoon.  The  thermometer  was  steady  at  5)5°  and  56°  during  the 
aftereoon.  and  dropped  to  48°  at  night.  Mean  thermometer,  51°.2.  Steady  northeast 
viiKi  through  the  early  part  of  the  day;  turned  to  southwest  at  3.50  p.  m., and  imme- 
diately after  to  dead  calm.  Steady  northwester  at  night.  Gentle  velocity  prevailed 
Dearly  all  day  ;  brisk  at  night.  Clear  and  fair  weather  prevailed  all  day.  Principal 
upper  cloads  for  the  past  two  days,  cumuli.  Only  a  few  stratus  clouds  appeared  at 
loDg  inter^'als.  A  bright  lambent  flame,  smaller,  but  similar  to  that  of  last  night,  ap- 
peared in  the  north  from  9.10  p.  m.  to  3.15  a.  m. 

June  2t>. — Up  to  midday  the  barometer  was  steady,  and  then  fell  rapidly  to  30.36  at 
lastobservatiou.  Mean  barometer,  30.456.  The  temperature  increased  to  59°  in  the 
aftenoon,  and  decreased  to  49°  at  midnight.  Mean  thermometer,  53°.0.  Wind  steady 
ftom  the  northwest— due  west  for  an  hour  or  two  before  sundown.  Fresh  and  gentle 
Telocity  increased  to  a  high  wind  at  night.  Fair  weather  prevailed  all  day ;  clear 
at  night.  Principal  clouds,  cirrus,  moving  from  the  west  and  northwest.  Well-defined 
(intMitratus  (about  one-sixteenth)  were  observed  in  the  morning,  and  did  not  alto- 
gether lose  that  character  throughout  the  day.  A  great  quantity  of  pure  and  almost 
mospaient  cirras  covered  the  sky.  A  soft  haze  covered  the  mountains  and  lower 
coQDtry.  After  9  p.  m.,  spasmodic  auroral  displays  ('*  merry  dancers '')  took  place  near 
the  Dorthem  horizon,  and  appeared  at  irregular  intervals  into  the  early  part  of  the 
next  morning.  Visitors  remark  upon  the  scarcity  of  water  in  this  section  of  the  coun- 
try. Trains  cannot  mn  from  the  summit,  as  t^e  springs  fail  to  afford  sufficient  water 
to  sQpply  the  engines. 

/■•e27.— The  barometer  fell  rapidly  all  day  to  30.08  at  midnight.  Mean  barometer, 
30.1!^.  The  temperature  rapidly  increased  to  59°  in  the  middle  of  the  day,  and  grad- 
Q^Iy  decreased  to  51°  at  last  observation.  Mean  thermometer,  53°.2.  The  relative 
homidity  fell  to  16  per  cent,  from  9  to  10  a.  m.,  and  increased  to  86  at  night.  North- 
vest  wind  changed  to  west  at  5.30  p.  m^  and  continued  so  for  the  rest  of  the  day. 
Calm  from  9  to  10  a.  m.  High  wind  fell  on  to  fresh  and  gentle,  and  increased  at  night 
to  a  moderate  gale.  Clear  and  fair  weather  prevailed.  Cirro-stratus  clouds  predomi- 
nated and  remained  stationary  through  the  greater  part  of  the  day.  As  the  wind  from 
th«  west  increaaed  in  force,  the  clouds  were  driven  rapidly  before  it.  Toward  sun- 
doTo  only  a  few  cumuli  dotted  the  sky.  Slight  streaks  of  stratus  (well  defined)  ap- 
peared late  at  night  and  gradually  increased  in  volume.  Haze  and  smoke  covered  the 
lower  coantrr. 

</ini€28.— >Tbe  barometer  fell  to  30.02  at  10  a.  m.,  and  then  rose  to  30.10  at  last  observ- 
ation. The  mercnry  rose  and  fell  very  unevenly.  Mean  barometer,  30.073.  The  tem- 
perature fluctuated  between  51°  and  53°  until  late  in  the  afternoon,  and,  from  4  p.  m., 
gndoally  decreased  to  47°  at  night.  Mean  thermometer,  50°.7.  The  wind  veered  to 
Donbwest  between  1  and  2  a.  m.,  aud  {H*evailed  from  that  point  nearly  all  day.  It 
iDorcd  around  to  west  for  an  hour  or  two  in  the  late  forenoon,  and  to  north  at  sun- 
down. After  6.15  p.  m.  the  wind  suddenly  died  away  and  a  calm  ensued.  High  and 
hrisk  velocity  prevailed :  fjreeh  in  the  fbrenoon.  The  day  opened  with  cloudy  weather; 
the  •nmmit  covered  with  dense  saturating  clouds.  The  humidity  rapidlv  increased  to 
100  per  oent^  and  light  rain  fell  from  5.»)  to  11.45  a.  m.    Cloudy  weather  prevailed 
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(with  intervals  of  clearing)  until  after  9  p.  m.,when  the  sky  rapidly  cleared,  8 
Blight  streaks  of  stratus  cloud  remained  near  the  southeastern  horizon, 
of  heat  lij;htuing  were  observed  in  the  south  a  little  before  midnight,  an 
rora  appeared  in  the  northeast  from  midnight  until  2.20  a.  m.  The  te) 
structors  are  making  extensive  alterations  in  the  wires,  and  interrupt  oj 
siderably. 

June  29.— After  1  a.  m.  the  barometer  fell  to  30.06  at  4  a.  m.,  then  st^adil^ 
at  11  a.  ni.,  and  remained  steady  until  8  p.  m.  From  that  hour  there  w 
rise  to  30.18  at  last  observation.  Mean  barometer,  30.153.  The  temperati 
to  58^  at  midday,  and  remained  very  steady  until  late  in  the  afternoon,  lu 
to  54°  at  8  p.  m.  From  that  time  the  mercury  was  very  steady ;  moan  t 
540.2 ;  calm  until  5.10  a.  m.,  when  a  variable  light  wiud  arose  in  the  west, 
at  8.20  a.  m.  Very  light  puffs  from  the  west  and  northwest  until  late  in  tl 
when  the  velocity  increased  to  "  brisk,"  and  changed  direction  to  the  sc 
to  southwest  after  9  p.  m.  Fair  weather  prevailed.  Shortly  before  sui 
clouds  massed  on  the  summit,  and  for  a  couple  of  hours  there  was  every 
approaching  rain.  This  passed  off,  and  the  night  set  in  fair.  Heavy  cui 
covered  the  greater  portion  of  the  sky  after  the  early  part  of  the  forenooi 
smoke  prevailed  below.    Telegraphic  communication  is  very  uncertain. 

June  30.— The  barometer  lluctuated  between  30.15  and  30.19;  mcai 
30.183.  The  temperature  was  companitively  steady ;  from  51°  to  55°  :  m€ 
eter,  53o.2.  Wind  oscillated  between  west  and  southwest  through  th©  < 
the  day,  and  settled  at  the  latter  point  after  10  a.  m.  The  velocity  stead 
to  a  heavy  gale  of  lifty  miles  per  hour  at  midnight.  The  day  opened  wi 
mosphere  above  the  summit,  and  with  the  ravines  filled  with  a  large  qua 
ulus  cloud.  After  6  a.  m.  heavy  saturating  clouds  covered  the  summit,  ci 
light  rain  at  1  p.  m.  It  held  up  between  5.30  and  9.20  p.  m.,  then  recoir 
continued  after  the  last  observation  was  recorded,  coming  down  very  hea 

INSTRUMENTS,  PROPERTY,  ETC. 

No  material  change  has  taken  plaee  in  the  condition  of  the  instruments 
at  this  station  since  last  report,  except  the  carpet,  which  is  rapidly  weari 

ALFRED  R.  THOR 
Observer  Sergeanty  Signal-Service,  United  A 


Daily  journal, 

BASE  OF  MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

May  1, 1873.— This  station  bears  due  west  of  the  summit.  Regular 
commenced  at  1  a.  m.  A  few  *'  stratus''  clouds  were  observed  at  1  a.  m 
disappeared,  leaving  a  perfectly  clear  sky.  A  light  easterly  wind  preva 
out  the  night,  the  barometer  remaining  stationary  until  about  6  a.  m.,  v 
to  rise  slowly.  The  temperature  declined  six  degrees  between  1  and  5  a.  i 
a  minimum  of  30^  at  5  a.  m.,  and  remaining  at  tL  1 1  3ight  until  6  a.  m.,  ¥ 
to  ascend.  Wiud  veered  to  southwest  at  about  6.30  a.  m.  Fresh  to  bi 
winds  during  the  day,  with  partly  fair  and  cloudy  weather.  Maximum 
53^.  At  7  p.  m.  the  wind  changed  to  the  south,  and  at  8  p.  m.  to  the  sc 
continued  **  light "  from  that  quarter  during  the  night.  The  10  a«  m.  sig 
vations  was  not  acknowledged  by  observer  on  summit.   ' 

May  2. — A  gentle  southeast  wind  prevailed  at  1  a.  m.,  chang 
shortly  after,  and  remaining  in  that  direction  until  7  a.  m.,  tv 
ensued.  Barometer  steady  during  the  night.  The  temperature  remain 
tween  1  a.  ni.  and  5.30  a.  m.,  reading  37°  at  6  a.  m.  and  44°  at  8  a.  m.  A ; 
clonds  were  observed  in  the  southwest'Cm  horizon  between  1  and  2  a.  m., 
to  **  cirri"  moving  slowly  from  west.  No  signals  could  be  heaixl  from  suni 
1  and  4  a.  m.  A  Tight  westerly  w^ind  set  in  at  8  a.  m.,  occasionally  shifting 
and  eastward  during  the  day.  The  sky  clouded  over  with  cirro-stratus,  s 
stratus  during  the  forenoon,  and  light  snow  commenced  at  2.45  p.  m.,  ti 
falling  steadily  but  slowly.  The  thermometer  reached  its  maximum  heig] 
when  it  read  30°  and  fell  steadily  thereafter.  Snow  turned  to  rain  at  7  j 
latter  to  sleet  at  9.50  p.  m.,  ending  at  11  p.  m.    Total  amount  of  melted  sn 


Digitized  by  VjOOQIC 


CHIEF   SIGNAL-OFFICER.  549 

•  • 

rain,  0.49  inch.    A  very  light  wind   prevailed   daring   the   night,  shifting    hetween 
southeast  and  southwest.    No  signals  heard  from  summit  at  8  p.  m. 

JAfljf  3.— Barometer  continues  to  fall  slowly  and  steadily.  The  thermometer  reached 
ita  minimnm  at  6  a.  m.,  reading  3P.5.  Light  southeast  and  southwest  winds,  with 
occasional  calms,  until  morning.  Dark,  threatening  stratus  clouds  were  observed  in  the 
early  morning,  and  light  snow  fell  betweeu  3.45  a.  m.  and  4.30  a.  m. ;  the  clouds  still 
appearing  very  heavy  and  sinking  lower  down  the  mountains.  Light  snow  recom- 
menced at 7.40  a.  m.,  a  steady  but  very  light  westerly  wind  prevailing.  The  barome- 
ter continues  to  fall  until  noon,  and  rises  steadily  thereafter.  Snow  ended  at  5.40  p. 
ID.,  the  weather  soon  after  giving  signs  of  clearing  up.  Light  westerly  winds  prevailed 
Dutil?  p.  m.,  when  a  fresh  southeast  wind  set  in  which  had  backed  to  northeast  by  9  p. 
m.,  but  changed  to  the  west  again  toward  midnight,  the  weather  clearing  up  finely 
with  change  of  wind.    No  signals  could  be  heard  from  the  summit  after  8  pm. 

Matt  4.— Barometer  continued  to  rise  after  midnight.  The  thermometer  reached  its 
minimnm  at  5  a.  m  ,  when  it  read  23^.  A  gentle  westerly  wind  prevailed  until  3.45  a. 
m.,  when  the  vane  swung  to  the  southeast,  and  to  the  north  at  8  a.  m.  A  few  cirri 
Were  observed  at  1  a.  m.,  which  soon  disappeared  to  the  southeast,  leaving  a  ch^ir  sky. 
Clear  weather  continued  until  2  p.  m.,  when  the  sky  became  partly  overcast  with  cumu- 
hi.Hclonds  moving  from  the  northwest.  A  fresh  northwest  wind  prevailed  throughout 
the  afternoon,  which  apparently  blow  with  groat  force  on  the  summit,  iis  dense  clouds 
of  »now  were  at  times  observed.  Maximum  temperature,  48^  at  3  p.  ra.  Signals  ac- 
knowledged regularly  after  3  p.  m.  Barometer  continued  rising  until  7  p.  m.,  when  it 
Vjran  to  fall  slowly ;  the  thermometer  rising  2^  between  9  p.  m.  and  midnight.  A 
jjentle  north  wind  prevailed  throughout  the  night,  with  fair  weather  until  midnight, 
when  the  sky  became  entirely  covered  with  stratus  clouds. 

Maif  5.— The  barometer  continued  to  fall  slowly  until  3  a.  m.,  and  remained  station- 
ary until  6  a.  m.,  when  it  began  to  rise  slowly.  The  fluctuation  of  the  thermometer 
from  1  to  6  a.  ra.  was  very  small,  not  exceeding  2*^.  At  the  last-named  hour  the  mer- 
cury began  to  fall,  reading  33°.5  at  8  a.  m.,  which  is  the  lowest  observed  during  the 
morning.  Light  to  fresh  northwesterly  winds  prevaile<l  during  the  night,  followed  by 
a  dead  calm  at  7  a.  m.,  which  continned  until  9  a.  m.,  when  a  gentle  northwest  wind 
^t  in.  Stratus  clouds  completely  covered  the  sky  during  the  night,  which  were  ob- 
served to  move  from  the  northwest  at  4  a.  m.,  and  at  5  a.  m.  were  moving  rapidly  from 
the  west,  assuming  a  threatening  appearance.  Light  snow  commenced  at  6.15  a.  m., 
S'wn  increasing  to  "  heavy  snow,"  and  ending  at  8.'^  a.  m.,  at  which  time  a  dense  fog 
set  in.  Weather  remained  foggy  and  misting  until  10.45  a.  m.,  when  snow  began 
to  fall  again ;  the  latter  at  times  becoming  rain  or  sleet.  At  12  m.  the  weather 
showed  signs  of  clearing  up,  which  were  verified  during  the  afternoon,  the  stratus 
donds  breaking  up  and  assuming  the  shape  of  cumuli,  moving  rapidly  from  the  north- 
we>t.  A  fresh  northwest  wind  prevailed  throughout  the  afternoon,  and  the  barometer 
continued  to  rise  steadily.  All  signals  were  promptly  acknowledged  by  the  summit, 
the  line  workings  very  well  to-day.  Clear  weather,  rising  barometer,  and  light  north- 
erly wind  at  night.     Signals  not  acknowledged  by  summit  at  11.22  p.  m. 

llay  6. — Clear  weather  and  steadily  rising  barometer  betweeu  midnight  and  9  a.  m. 
The  thermometer  fell  at  the  rate  of  P  per  nour  until  5  a.  m.,  when  it  reached  a  mini- 
Binm  of  23'^.  Gentle  northerly  winds  t)revailed,  veering  more  easterly  at  8  a.  m.  Con- 
tinned  clear  weather  and  fresh  west  to  northwest  wind  during  the  afternoon.  At  8  p. 
m.  the  wind  changed  to  southeast,  and  remained  in  that  direction  up  to  12  m.  Maxi- 
mnm  temperature  of  day,  45^.    Clear  weather  and  rising  barometer  throughout. 

Jday  7. — Barometer  still  rising.  Clear  sky  until  5  a.  m.,  when  a  few  cirri  were  ob- 
^nrtrd  on  the  western  horizon.  A  gentle  southeast  wind  prevailed  until  4  a.  m.,  when 
it  changed  to  the  east  and  to  the  northwest  at  7.30  a.  m.  Minimum  temperature  28° 
at  4  a.  m.  Very  pleasant  weather  during  the  afternoon,  with  light  and  variable  wind. 
AtVw  cirri  obser^'ed  on  western  horizon,  moving  from  the  northwest;  elsewhere  the 
sky  was  clear.  Maximum  temperature  54°  at  3  p.  m.  Barometer  remained  nearly  sta- 
tionary throughout  the  night.    A  gentle  north  wind  prevailing,  with  generally  clear 

i/ay  8.— The  barometer  rose  slowly  and  evenly*during  the  night.  The  temperature 
*lvaiiced  29  between  midnight  and  3  a.  m.,  and  fell  ott'  until  6  a.  m.,  reaching  a  mini- 
Diuni  of  32^.5.  A  gentle  north  wind  prevailed  during  the  night,  with  clear  sicy,  until 
^a.n].,  when  thu  lo\ver  atmosphere  grew  hazy  and  cirrus  clouds  began  to  appear, 
ittfYmg  rapidly  from  the  west. 

4  p.  m, — The  barometer  continued  rising  until  9  a.  m.,  and  has  been  falling  slowly 
HTiCf  that  hour.  The  thermometer  exhibited  a  maximum  of  58°  at  3  p.  m.  Sky  three- 
foQrths  covered  with  cirrus  and  cirro-stratus  clouds  moving  from  the  northwest.  A 
^♦•Tiile  westerly  wind  prevailed  until  2  p.  m.,  when  a  fresh  and  steady  southeast  wind 
9»*t  iu.    Luwer  atmosphere  '*  hazy." 

l'2p.  m. — Wind  continned  gentle  from  the8<mtheast,with  partly  fair  and  clear  weather 
<lntiug  the  past  eight  hours.  The  barometer  was  nearly  stationary  until  11.22  p.  m., 
w  heu  it  begsin  to  fall  steatlily.    All  signals  promptly  acknowledged  from  sumi^it. 
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May  9,  8  a.  m. — Tbe  thermometer  reached  its  minimum  of  33^  as  early  ac 
began  to  rise  shortly  thereafter,  goin^  up  to  4 1^^  by  5  a.  m.  The  barometc 
and  regularly.  A  gentle  southeast  wind  prevailed  until  4.30  a.  ro.,  when 
the  northeast,  veering  back  to  southeast  at  7  a.  m.  A  few  "  cirri"  could 
until  after  3  a.  m.,  when  the  sky  clouded  over  with  stratus,  which  soon  ei 
entire  heavens. 

4p.m.— Cloudy  weather  and  fresh  southeast  wind;  the  latter  shifting 
at  11  a.  UK,  but  backing  to  southeast  by  1  p.  m.  Maximum  temperature  I 
Barometer  falling  slowly. 

12  p.  m. — Light  rain  commenced  at  6.10  p.  m.,  the  wind  at  the  same  time  i 
brisk,  blowing  in  gusts  of  considerable  force,  and  varying  between  southe 
The  barometer  fcil  .068  inch  between  4.57  p.  m.  and  midnight.  Rain  ccj 
*p.  m. ;  amount,  0.11  inch.    Weather  threatening,  and  wind  blowing  strong 

May  10,  8  a.  in. — The  barometer  has  continued  to  fall  during  the  past 
with  continued  strong  gusts  of  wind  from  the  east  and  southeast.  Rain  r 
at  1.30  a.  m.,  and  continued  throughout,  perfect  sheets  of  it  coming  dow 
tains.  .  Rain-full,  .29  inch. 

4  p,  »!.— The  minute  observations  taken  between  8  and  9  a.  m.  disclo 
dinary  fluctuations  of  the  barometer,  the  mercury  alternately  rising  and 
.010  to  .018  inch  in  the  space  of  one  minute.  These  fluctuations  appe 
direct  proportion  to  the  force  of  the  strong  gusts  of  wind  which  fuUowed  e 
rapid  succession.  Rain  ceased  at  10.05  a.  ni.,  and  the  wind  moderated  soo 
but  the  weather  continued  cloudy  and  threatening  until  4  p.  m.,  whc 
clouds  began  to  break  up,  giving  view  to  cirri  and  cirro-cumuli  moving 
the  southwest.  The  wind  veered  to  the  south  at  2  p.  m.,  and  to  the  west 
hours  of  3  and  4  p.  m.  Maximum  thermometer,  58^  at  1  p.  m.  The 
record  was  lost  between  2.30  and  6  p.  m.,  the  insulating  attachment 
order. 

12  p.  m.— Partly  clear  and  cloudy  weather  kuring  the  past  eight  hours, 
bnrouieter.  Wind  shifted  to  the  southeast  at  6.30  p.  m.,  blowing  gently 
from  that  point  throughout. 

May  11,  8  a.  m. — The  barometer  has  been  falling  slowly  since  midnigt 
little  change  of  temperature  until  after  3  a.  ni.,  when  the  thermometer  I 
Minimum  temperature,  37^.  A  gentle  southeast  wind  prevailed  until 
when  it  shifted  to  the  west,  and  died  off  soon  after,  A  few  "  cirri  "  were 
the  southern  horizon  between  1  and  4  a.  m.,  which  were  followed  by  si 
over  the  mountains  on  the  southeast,  and  covering  the  entii'e  sky  by  7  a.  i 

4  p.  w.— Variable  light  airs  and  calms  until  10  a.  ui.,  when  a  fresh  soi 
set  in,  which  shifted  to  the  northwest  at  3.30  p.  m.  Weather  became 
toward  noon,  and  rain  bej^an  to  fall  at  2.20  p.  m.  The  barometer  fell  sloi 
out,  aud  the  minute  observations  made  between  2  and  3  p.  m.  showed 
fluctuations  of  the  mercury,  especially  during  the  ten  minutes  precedin 
ning  of  rain.    Maximum  temperature  59^  at  2  p.  m. 

12  p.  m. — Rain  continued  throughout  the  night.  Total  rain-fall  during 
hours  0.97  inch.  The  barometer  fell  .100  between  4.57  p.  m.  and  midnig! 
temperature  has  changed  but  little  in  the  past  eight  hours.  A  light  soi 
prevailed  until  about  8  p.  m.,  when  a  calm  ensued.  Between  9  and  10 
northerly  wind  sprang  up,  which  continued  up  to  midnight. 

May  12,  8  a.  wi. — The  barometer  fell  slowly  until  6  a.  m.,  when  the  pressi 
slightly.  The  thermometer  fell  1°  from  midnight  to  2  a.  m.,  reading  39^ 
hour,  which  is  the  minimum  during  the  morning.  Continuous  rain  thi 
gentle  north  wind  prevailed  until  6.15  a.  m.,  at  which  time  the  wind  d 
pletely.  , 

4  p.  m. — Rain  ceased  at  10.45  a.  m.,  and  the  clouds  began  to  break  up  i 
Partly  fair  and  cloudy  weather  during  the  afternoon.  The  barometer  has 
with  a  slight  tendency  to  rise.  Maximum  temperature  50^  at  3  p.  m 
fresh  variable  northerly  winds  have  prevailed  during  the  past  eight  h< 
clouds  moved  steadily  from  the  northwest. 

12  p.  VI. — Barometer  has  risen  very  slowly  and  the  weather  cleared  i 
Gentle  northerly  to  westerly  winds  continued  until  11  p.  m.,  veering  t 
that  hom\    Barometer  falling  at  niiduight. 

May  13, 8  a.  wi. — Barometer  has  fallen  steadily  since  midnight.  Minimum 
34^  at  2  a.  ni.  No  clouds  were  visible  until  6  a.  m.,  when  a  dense  bank  oi 
observed  rising  in  the  southern  horizon,  which  increased  rapidly  and  sooi 
entire  sky.    Variable  easterly  winds  throughout,  veering  more  southerly  t< 

4  JO.  m. — The  barometer  fell  quite  rapidly  until  3.25  p.  m.,  when  simulta 
a  change  of  wind  from  southeast  to  northwest,  it  began  to  rise.  Light  r 
10.25  a.  m.,  and  continued  at  intervals.  The  wind,  until  3.25  p.  m.,  was  fn 
east,  but  tlie  lower  clouds  moved  steadily  from  the  southwest,  and  later  ft 
Maximum  temperature  52^  at  1  p.  m. 
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l^p,  m.— Partly  fair  and  cloudy  weather,  with  fresh  northwest  wind.  Barometer  rising 
slowly. 

Maijf  14,  8  a.  m. — The  barometer  has  risen  slowly  during  tiie  past  ei^ht  hours,  with 
raid  and  cloudy  weather.  Light  suow  between  4.50  and  7.15  a.  m.  Minhnuty  temper- 
atnre  'MP  between  3  and  6  a.  m.  A  fresh  northwest  to  southwest  wind  prevailed 
tbroQghoat. 

A  p.  m.— The  barometer  has  been  falling  very  slightly  since  8  a.  ra.  and  the  thermom- 
eter has  changed  but  little.  Maximum  temperature,  34°  at  12  ni.  The  weather  has 
coDtiuned  cloudy,  with  light  snow  at  short  intervals.  Sleet  fell  between  11.25  and 
11.50  a.  m.    Fresh  westerly  wind  prevails. 

lip.  m. — Snow  fell  until  8.40  p.  m.  Cold  and  cloudy  weather  continued.  Barometer 
still  falling  slowly.  Fresh  westerly  winds  throughout.  Amount  of  melted  snow  .04 
iach. 

Maif  15,  8  a.  m. — The  barometer  changed  but  little  until  after  4  a.  m.,  when  it  began 
to  rise  slowly  and  more  rapidly  after  G  a.  m.  The  thermometer  fell  from  26'^  at  1  a.  m. 
toaminimnm  of  26^  at  2  a.  m.,  keeping  at  that  height  until  after  G  a.  m.  when  it  began 
to  riM  slowly.  Fresh  and  brisk  northwest  to  north  winds  throughout  with  cloudy 
weather.    A  light  mist  commenced  atG.45  a.  m.,  turning  into  light  snow. 

4  p.m. — Snow  ended  at  11.30  a.  m.,  but  the  weather  continued  cloudy  und  threaten- 
ing, with  ** gentle  to  fresh''  northwest  wind.  Maximum  temperature,  41^  at  2  p.  m. 
Barometer  rising. 

12  p.  in. — ^The  weather  gave  signs  of  clearing  up  after  9  p.  m.,  and  all  clouds  but  a  few 
cirri  had  disappeared  at  11  p.  m.  Light  westerly  winds  veered  to  the  north  at  9.  p.  m. 
The  barometer  continued  to  rise  until  8  p.  m.,  and  remained  nearly  stationary  after 
that  hour. 

i/ajr  IG,  8  a.  f>i. — The  sky  became  overcast  soon  after  midnight,  aud  remained  so 
tbrooghont.  The  thermoujcter  reached  a  minimum  of  32°  at  midnight,  and  roso  2°  by 
2  a.  m.,  remaining  at  34^^  until  G  a,  m.  Light  northerly  winds  throughout.  The  ba- 
rometer has  been  very  steady  during  the  past  eight  hours. 

4  p.  m. — The  barometer  has  continued  very  steady.  Light  rain  commenced  at  11.10 
a.  m.,  and  continued  until  12.40  p.  m.,  the  weather  remaining  cloudy.  Gentle  north- 
west to  westerly  winds  throughout.    Maximum  temperature,  48^  at  2  p.  m. 

12  p.  m. — Cod  tiuued  cloudy  weather  aud  light  north  andnorthwest  wind.  The  barom- 
eter Las  risen  »Iigbtly. 

Maff  17,  8  a.  ni. — Light  rain  between  2.50  aud  4.10  a.  m.  Weather  Ptill  cloudy,  ba- 
rometer steady.  A  light  north  wind  prevailed  until  2.15  a.  m.,  followed  by  a  calm 
which  lasted  until  4.10  a.  m.,  when  a  gentle  westerly  wind  sprung  up.  Maximum 
temperature  35^.5  at  G  a.  m. 

4  p.  m. — ^The  barometer  hns  risen  slowly  during  the  past  eight  hours.  Cloudy  weather 
coutiunes,  with  light  squalls  of  rain  and  sleet.  The  wind  veered  to  the  northeast  at  3 
1».  m.    The  maximum  temperature,  45^  at  1  p.  ra. 

12  J).  m.—Slect  and  rain  until  9.40  p.  m.,  with  light  winds,  the  latter  backing  to  north- 
erly at  9  p.  m.,  and  to  northeast  at  11  p.  m.  Barometer  rising  until  9  p.  m.,  when  it 
fell  sloWly  until  10  p.  m.  and  remained  stationary  up  to  midnight.  Total  amount  of 
melted  snow  aud  ram,  0.13  inch. 

J/oy  IH,  8  a.  >«. — ^The  barometer  fell  steadily  until  4  a.  m.,  and  began  to  rise  slowly 
after  5  a.  m.  The  thermometer  stood  at  35^'  until  after  4  a.  m.,  when  it  fell  slightly  uii 
to 7  a,  m.,  reaching  a  minimum  of  33^.5.  Light  rain  commenced  at  1.45  a.  m.,  turning 
niXo  heavy  snow  at  4.40  a.  m.,  which  ceased  at  3.30  a.  m.,  but  recommenced  at  0.15  a.  m. 
Variable  fight  winds  and  calms  throughout. 

4  j>.  m. — Frequent  short  squalls  of  sleet  between  11  a.  m.  and  2  p.  m.,  with  light  to 
fr»»U  u<»rthwesterly  winds  throughout.  Barometer  rising  slowly.  Weather  gives 
promise  of  clearing*  up.    Maximum  temperature,  ^iy°  at  3  p.  m. 

Vip.  m. — Tht;  barometer  has  risen  steadily  during  the  past  eight  hours,  and  the  weather 
tVared  up  tint'ly.  Fiesh  northwest  winds  until  8  p.  m.,  when  it  veered  to  the  north. 
The  thermometer  fell  to*  30^  at  11  p.  m.,  which  is  the  minimum  of  the  day;  a  few 
clonds  appearing  at  midnight.    Amount  of  melted  snow  and  sleet,  .3G  inch. 

J/ayly,  8  a.  m. — The  barometer  fell  uninteriMiptedly  between  midnight  and  5  a.m., 
Md  is  now  rising  slowly.  The  temperature  has  been  steadily  increasing  since  mid- 
night, reailing  31^  at  that  hour,  33^  at  3  a.  m.,  37°  at  6  a.  m.,  and  41^  at  e  a.  m.  The 
^j  became  overea.st  soon  after  midnight  with  stratus  clouds,  which  now  appear  to  be 
breaking  up.    A  light  northerly  wind  prevailed,  veering  to  the  northwest  at  7  a.  m. 

4  p.  «.— The  barometer  hsis  been  rising  steadily  since  8  a.  m. ;  maximum  temperature, 
4&-,  at  3  p.  ra.  The  weather  has  partly  rleared  up,  the  clouds  having  a  greater  eleva- 
tion and  l>eing  broken  up  into  large  cunnilo-stratus  and  cumulus  clouds.  A  fresh  north- 
w»t»t  wind  prevailed,  veering  to  the  north  between  3  and  4  p.  m. 

I'J  ji. ».— The  weather  cleared  np  entirely  by  8  p.  m.,  and  remained  clear  throughout 
the  night.  The  wind  veered  to  the  northeast  soon  after  4  p.  ni.,  blowing  gently  and 
Meadily  from  that  quarter  daring  the  past  eight  hours.    The  barometer  has  risen 
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steadily.    Tho  temperature  decliDed  until  10  p.  m.,  and  remaiued  Btatioo 
that  hour  and  midnight. 

May  520,  8  a.  m.— Tho  barometer  remained  nearly  stationary  until  after  \ 
which  time  it  has  been  rising  steadily.  The  thermometer  stood  at  31^  h 
night  and  3  a.  m.,  fell  to  a  minimum  of  30°  at  4  a.  m.,  and  began  to  rise  bt 
6  a.  m.  The  weather  has  continued  clear  with  light  winds,  the  latter  havi 
the  east  at  1  a.  m.,  backed  to  the  north  at  4  a.  m.,  and  to  the  northwest  at 

A  p.  II).— The  barometer  continued  to  rise  until  10  a.  m.,  remaiued  stal 
about  2  p.  m.,  and  has  since  been  falling  slowly.  Maximum  temperature,  (j 
was  perfectly  clear  until  after  12  m.,  when  a  few  cumuli  made  their  appes 
south wcHtern  horizon.  Variable  light  airs  until  noon,  when  a  steady  gent 
in  from  the  northeast,  which  C9utiuued  until  after  3  p.  m.,  shifting  to  a  f r 
wind  at  that  time. 

V2p.  m. — The  barometer  rose  steadily  between  4  and  10  p.  m.,  and  rem 
statiouary  during  the4ast  two  hours.  The  thermometer  fell  very  regularly 
4  p.  m.  to  36"  at  midnight.  The  weather  cleared  up  agaiu  completely  bj 
remaiued  so  throughout  the  night.  A  steady  gentle  southeast  wind  prevai 
G  p.  m.  and  midnight. 

May  21,  8  a.  w.—Clear  weather  and  gentle  to  fresh  easterly  winds  throi 
rometer  very  steady  until  atHer  6  a.  m.,  when  it  commenced  to  rise.  The  1 
changed  but  little  between  midnight  and  6  a.  m.  A  minimum  of  *M9  wm 
3  a.  m. 

A  p.  m. — ^The  barometer  has  been  falling  steadily  since  8  a.  m.,  and  the  s 
ually  clouded  over  with  "cirri"  moving Irom  the  southwest  and  si>readiug 
toward  evening.  The  thermometer  rose  rapidly  during  the  forenoon,  rea< 
imum  of  59^  at  2  p.  m.  A  faintly  colored  halo  was  observed  between  11  a.  j 
Fresh  but  very  variable  winds  throughout. 

12  1).  t». — Sky  assumed  a  threatening  appearance  after  night-fall,  and  vain 
to  fall  at  11  fiOp.  m.  Barometer  falling.  Variable  westerly  winds  until  9 
a  gentle  northeast  wind  set  in. 

May  22,  8  a.  wi.—Raiu  ended  at  4.30  a.  m.,  but  the  weather  continues 
Light  northerly  winds  during  the  night,  backing  to  westerly  at  5  a.  m.    Tl 
eter  stood  lowest  at  1  a.  ra.,  reading  40^;  rose  to  44°  at  5  a.  m.,  and  fell  oflf 
at  6  a.  m.     Barometer  falling  slowly. 

4  p.  m.— Continued  cloudy  weather,  variable  light  airs  and  calms.  Baroi 
slowly.    Maximum  temperature,  53°  from  1  to-2  p.  m. 

12/).  fw.—A  very  steady  and  light  southeast  wind  pet  in  after  4  p.  m.,  whi( 
throughout  tho  night.  Weather  cloudy  and  barometer  falling.  The  then 
to  46°  at  6  p.  m.,  and  remained  near  that  height  throughout  tue  night. 

Alay  23,  8  a.  m.— Contiuued  cloudy  weather,  falling  barometer,  and  geni 
wind.  Temperature  lluctuatiug  between  45°  and  46°  until  aft^jr  6  a.  m.,  w 
to  rise  steadily. 

4  p.  m. — Weather  still  cloudy  and  barometer  falling.  The  thermometer 
reaching  a  maximum  of  64°  at  2  p.  m.  Wind  very  variable,  but  chietiy  son 
a** light  to  fresh"  velocity. 

12  p.  «i.— Southerly  winds  continued  until  after  7  p.  m.,  when  a  steady  no 
in,  which  held  on  through  the  night.  Weather  partly  fair  and  cloudy,  th« 
ving  with  great  velocity  from  a  southerly  point.  The  thermometer  fell  to  5 
remaining  near  that  point  during  tho  rest  of  the  night.    Barometer  falling 

May  24.  8  c.  ni. — Partly  fair  and  cloudy  weather  during  tho  past  eight 
light  to  fresh  winds,  the  latter  shifting  to  mmtheast  at  4  a.  m.  Baron 
steadily.  Tho  thermometer  lluctuated  between  49°  and  50°  until  6  a. 
reached  a  miuiiimm  of  4h°,  and  began  to  rise  soon  after. 

4  p.  m. — Wind  shifted  to  the  westward  aft^'r  8  a.  m.,  and  increased  U 
Fair  weather  until  nocm,  when  the  skj'  clouded  over,  and  heavy  rain  fell  I 
p.  m.  and  1.50  p.  m. ;  after  3  p.  m.  the  we^ither  cleared  up  partly.  The  atu 
[•tears  to  be  charged  with  an  unusual  amount  of  electricity,  as  the  telegi 
much  afiected  by  it.  Barometer  falling  throughout.  Tho  thermometer  ] 
during  the  forenoon,  reaching  a  maximum  of  69°  at  12  a.  m.  After  rain  c 
off  to  53°  at  3  p.  m.,  and  has  now  risen  to  63°.     Rain-fall,  0.11  inch. 

lip,  m. — Cloudy  and  threatening  weather,  with  fresh  northwest  wind.  Tl 
eter  tell  to  51°  atl  1.22  p.  m.    The  barometer  has  rivSen  since  4  p.  m. 

May  25,  8  a.  m. — Light  rain  commenced  at  12.45  a.  m.,  and  continued  nnl 
I^in-fall,  .17.  The  thermometer  reached  a  minimum  of  46°  at  6  a.  m.  Baroi 
Fresh  northwesterly  winds  throughout.  The  weather  appears  to  clear  up  a 
ceased. 

A  p.  m. — Fair  weather,  rising  barometer,  and  gentle  northwest  wind.  Ma 
perature,  67^  from  2  to  3  p.  m. 

12  p.  TO. — The  barometer  has  risen  steadily  during  the  past  eight  hours,  an 
eter  fell  rapidly  until  11  p.  m.,  i*eading  43°  at  that  time,  which  is  tho  mini 
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day.  Fair  weather  and  gentle  northwest  wind  until  6  p.  m.    Clear  sky  and  light 
I         north  wind  thereafter. 

I  Jfa^'iG,  8  a.  m. — Chrar  sky  until  after  G  a.  ni.,  when  a  few  cirri  and  cirrn-cuninli  ap- 

peared in  the  western  horizou,  which  are  }!railna]l.y  increasing,  'iho  barometer  has 
caotinued  to  rise,  and  the  thermometer  stood  at  43^  between  midnight  and  5*a.  m.,  and 
bejjan  to  vine  rapidly  after  6  a.  ni.     Gentle  to  fresh  north  wind  througlioiit. 

4  j».  w.— The  barometer  has  been  fulling  slowly  since  8  a.  m.,  with  increasing  clondi- 
De»s  and  hazy  sky.  The  thermometer  reached  a  maximum  of  7'2^  at  Vi  m.,  and  re- 
mained high  (71^  to  70°)  until  4  p.  m.  Gentle  west  and  northwest  winds  through- 
oat. 

12 p.  m. — Wind  backed  to  the  southeast  at  7  p.  m.  Weather  cloudy,  and  barometer 
{ailing. 

ifay  27, 8  a.  m. — Gentle  southeast  wind  during  the  early  morning,  veering  to  the  east 
it  6ViO  a,  ni.  Barometer  falling.  The  thermometer  Huctuated  between  GO^  and  51° 
between  midnight  and  6  a.  m.,  rising  to  56^  at  7  a.  m.     Weather  cloudy. 

4p.  m.— Partly  fair  and'clondy  weather  during  the  past  eight  hours,  with  light  south- 
erly winds.    Thermometer,  74°  at  1  p.  m.     Barometer  falling  steadily. 

12p.«.— A  steady  southeast  wind  set  in  at  tf  p.  m.  Weather  fair  and  barometer  fall- 
ing. 

Mag  2?*,  8  a.  m. — Gentle  «outheast  wind  continued  during  the  night  and  veered  to  the 
westward  at  7.30  a.  m.  Sky  partly  overc:wit  with  cirrus  and  stratus  clouds  moving 
from  the  west.     Minimnm  temperature,  51°. 5  at  5  a.  m.     Barometer  fulling. 

4 p.  «.— Cloudy  weather  and  fresh  westerly  winds.  Light  rain-shower  between  10.15 
ami  ll.:W  a.  ni.    'Barometer  continues  to  fall.    Maximum  temperature,  70°. 

12  p.m.— The  barometer  commenced  to  rise  after  4  p.  m.,  and  a  fresh  northwest  wind 
prevailwl  during  the  past  eight  hours.  The  weather  cleared  up  between  9  and  11  p. 
Di.,  hot  became  overcast  again  toward  midnight.    Thermometer  fell  to  57°. 

J/a// 29,  8  rt.  jw. — Light  and  variable  westerly  winds  since  midnight;  sky  covered 
with  low  stratus  clouds.  Barometer  rising  steadily.  Minimum  temperature,  51°  at  5 
a.  m. 

4  p.  »,— The  weather  cleared  up  during  the  forenoon,  and  continues' "fair."  The 
barometer  changed  but  little  after  9  a.  m.  Maximum  temperature,  ()8°  at  2  p.  m. 
Frwih  **  westerly  "  winds  throughout.  Sergeants  Lloyd  and  Sackett  relieved  from  duty 
a^  aiisistants  by  Privates  Seely  and  Smith. 

12/».  m. — ^The  barometer  began  to  fall  after  5  p.  m.,  and  fell  steadily  up  to  midnight. 
Temperature  declined  to  51°  at  9  p.  m.,  remained  at  that  point  until  11  ]).  m.,  and  rose 
t»54<-  at  midilight.  Fresh  northerly  to  westerly  winds  until  8  p.  m.,  and  light  easterly 
wind  thereafter.    Sky  overcast  after  9  p.  m. 

May  :U),  8  a,  m. — Barometer  remained  about  stationary  between  midnight  and  5  a.  m., 
and  has  ri84»u  steadily  since  the  latter  hour.  The  thermometer  fell  throughout  the 
nifi^ht,  reaching  a  minimum  of  37°  at  6  a.  m.  Wind  very  variable.  A  dense  fog  set  in 
at  4  a.  m.,  which  was  succeeded  by  sleet  at  7.30  a.  m. 

4  p.  m. — Slect  ended  at  H.20  a.  m.,  and  the  weather  began  to  clear  up.  Fresh  but 
variable  northerly  winds  throngbout.  Maximum  temperature,  50°.  Barometer  rising 
steadily. 

12 1?,  m. — Partly  fair  and  cloudy  weather  during  past  eight  hours,  with  nearly  clear  sky 
at  midnight.  The  barometer  has  continued  to  rise  steadily.  The  thermometer  fell  to 
•ftJ^.5  at  miduight,  which  is  the  minimum  of  the  day.  Wind  from  all  points  of  the 
compasci,  with  a  **  gentle  to  fresh  "  velocity. 

May  31,  8  a.  m. — Cold  and  cloudy  during  the  early  morning,  the  thermometer  falling 
to  29°  at  4  a.  m.  Light  and  variable  winds  throughout.  Weather  clearing  up  aft-er  5 
a.  m.    Barometer  still  rising  steadily. 

y^p. ». — Clear  and  pleasant  weather  throughout  the  day,  with  fresh  westerly  winds 
dnring  the  afternoon,  and  easterly  winds  at  night.  Barometer  high  and  steady. 
Maximum  temperature,  56°  at  3  p.  m.  The  instruments  have  remained  in  excellent 
couditiou  throughout  the  month  of  May,  and  all  observations  were  made  at  the  proper 
boars. 

Journal  for  the  month  of  June, 

June  1,  1873. — Commenced  with  clear  sky  and  gentle  easterly  winds.  Barometer 
high  and  steady.  Thermometer  fluctuating  between  39°  and  40°  until  after  5  a.  m. 
During  the  forenoon  the  sky  became  gradually  overcast  with  cirri  moving  from  the 
northwest,  sod  the  barometer  began  to  fall.  Wind  changed  to  the  northwest  at  8  a. 
a.,  iucreasiuj?  to  fiesh  and  brisk.  At  1  p.  m.  the  sky  was  completely  overcast  with 
cirro-stratUM  clouds  and  the  weather  assumed  a  threatening  appearance,  but  cleared  up 
partly  toward  evening,  and  the  wind  diminished  in  force.  Maximum  temperature, 
W»-.  Barometer  rising  slightly  toward  midnight.  Auroral  display  from  10.30  to  11.30 
p.  m.,  const.Htiti^  of  several  streamers  of  a  uniform  bluish  color,  apparently  radiating 
I'rum  a  common  center  below  the  northern  horizon  and  extending  half  way  to  the 
zenith.    The  telegraph  instrument  was  constantly  at  work  during  the  display. 

June  2.— Day  opened  with  fair  weather  and  light  northerly  wind.    Barometer  rising 
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Temperature  falling  from  54^  at  midnight  to  37^  at  5  a.  m.  Wiud  chanii^ 
and  northwest  between  9  and  10  a.  m.,  increasing  to  fresh  and  brisk.  Pa 
clear  weather  during  the  afternoon ;  lower  atmosphere,  smoky.  Baromet 
tionary.  Maximum  temperature,  58°  at  3  p.  m.  Variable  light  airs  and  < 
the  night,  weather  fair,  sky  partly  covered  with  fine  cirri  moving  veryslo 
north,  and  giving  rise  to  a  faint  halo  at  9  p.  m.  Temperature  falling  to  4( 
and  remaining  about  constant  after  that  hour. 

June  3. — Very  hazy  sky  throughout  the  day.  Upper  clouds  a  eontinuous 
cirro-stratus,  subsiding  into  stratus  toward  midnight.  A  well-defined,  brif 
halo  was  visible  at  1  p.  m.,  forming  one  complete  circle  around  the  sun.  j 
western  half  of  the  halo  was  still  visible,  and  did  not  entirely  disappea 
5  p.  m.  Barometer  rising  until  7  a.  m.,  and  falling  steadily  thereaftc 
atnre  very  low  in  the  morning ;  minimum,  37°,  rising  to  59°  during  the  af 
remaining  steady  at  44°  during  the  night.  Gentle  northeast  wind  betwe 
and  8  a.  m.,  followed  by  fresh  westerly  winds  until  6  p.  m.,  when  a  calra 
light  south  wind  set  in  at  9  p.  m. 

June  4. — Commenced  with  threatening  weather,  and  light  sontLerly  wii 
ter  falling  steadily.  Thermometer  st-cady.  Light  rain  commenced  at  2., 
continued  uutil  10.30  a.  m.  The  wind  changed  to  the  northeast  at  8  a 
clouds  descended  lower  down  the  mountains.  Weather  cleared  up  soniewl 
ceased  and  the  temperature  rose  rapidly,  reaching  a  maximum  of  60^. 
falling  quite  rapidly  during  the  afternoon.  Wind  light  and  variable  i^ 
calms.  Rain  recommenced  at  6  p.  m.,  and  continued  throughout  the  uigl 
works  so  badly  that  the  signals  could  not  be  regularly  acknowledged 
and  2. 

Jifite  5. — Rain  ended  at  5.20  a.  m.,  but  the  weather  continued  cloudy  and 
until  evening,  the  clouds  being  very  low  during  the  forenoon,  envelopiu<^  s 
tains.  Wind  light  and  variable,  from  all  points  of  the  compass.  Thunde] 
heavy  rain  between  3.10  p.  m.  and  3.45  p.  m.  Barometer  rising  slowly.  ' 
comparatively  high  during  the  afternoon,  (64^-66°,)  but  falling  to  47^  at 

June  6. — Day  opened  cold  and  cloudy.  Thermometer  44'^  to  4G^.  Wim 
light.  Barometer  rising  slowly  during  the  forenoon.  Light  rain-showers 
noon,  with  some  lightning.  Variable  westerly  to  northerly  winds,  w 
calms  after  9  a.  m.  Barometer  nearly  stationaiy  during  the  afternooi 
toward  night.  Maximum  temperature,  65°.  Quite  a  heavy  rain-show 
rapidly  from  the  westward,  reaching  the  base  at  1.15  p.  m.,  and  ascei] 
Washington.    The  observers  on  stations  1  and  2  report  "  heavy  hail  "  at  11 

June  7. — Commenced  "  cold  and  cloudy,"  with  light  easterly  winds  and  c 
changed  westerly  at  7  a.  m.,  and  continued  from  that  direction  with  ge] 
velocity  until  8  p.  m.,  when  it  backed  to  the  east.  Barometer  rising 
The  thermometer  stood  lowest  at  3  a.  m.,  (44°,)  reached  a  maximum  of  5(> 
and  fell  to  48°  at  8  p.  m.,  remaining  steady  during  rest  of  night  Cloi 
during  the  forenoon.  Numerous  niin-showers  during  the  afternoon  and 
ceased  at  1 1  p.  m. 

JuneS. — Weather  continued  cloudy  during  the  night,  with  fresli  eaa 
Thermometer  steady  at  48°.  Barometer  rising.  Toward  morning  the  clor 
break  up,  and  the  wind  shifted  to  the  westward,  being  very  variable,  but 
continued  to  move  from  the  east  and  northeast.  Barometer  rising  until  n 
mainiug  about  stationary  thereafter.  Thermometer  steady  at  02°  during  tfa 
at  8  p.  m.  the  last  remnant  of  cloud  had  disappeared,  and  the  sky  was  |>e 
during  the  rest  of  the  night.    A  gentle  east  wind  prevailed  during  the  ui^ 

June  9. — Day  opened  clear  and  cool,  with  gentle  easterly  wind.  Light 
break.  Baromet^*r  steady.  Weather  continued  clear  until  noon,  when  the 
partly  overcast  with  cumulus  clouds,  which  disappeared  again  at  G  p.  m.,  iei 
sky.  Temperature  h  igh  during  the  afternoon.  Variable  northerly  winds  du 
and  night.    Barometer  falling  steadily  after  6  a.  m. 

June  10.— Fair  weather,  with  light  and  fresh  northerly  to  westerly  win( 
out  the  day;  sky  **hazy."  Barometer  falling  steadily.  Thermometer  i 
midnight  to  G  a.  m.,  and  rising  rapidly  thereafter,  exhibiting  a  maximum  < 
p.  m. ;  at  9  p.  ni.  the  wiud  changed  to  the  south,  and  the  temperature,  wh 
dined  rapidly  between  7  and  8  p.  m.,  rose  3°,  and  remained  steady  at  62^ 
rest  of  the  night.    The  sky  clouded  over  with  stratus  clouds  toward  midn 

«/m«c11.— Day  opened  with  threatening  weather,  and  light  southerly 
winds.  Buromet<'r  falling.  Temperature  high  and  steady.  Rain  comme 
a.  m.,  and  contiuned  uutil  7.40  a.  m.  The  wiud  changed  to  the  northwest 
fore  the  rain  cejised,  and  the  barometer  began  to  rise  after  8  a.  m.  Clou 
with  fresh  northwest  wiud  and  rising  barometer,  during  the  remainder  of 

June  12.— Partly  fair  and  cloudy  weather  during  the  day,  with  variable 
and  calms.  Temi>erature  low.  Barometer  rising  throughout.  At  9  p.  t 
were  to  be  seen,  and  the  weather  continued  clear  up  to  midnight. 

June  13.— Day  opened  fair  and  cold.    Thermometer  stationary  at  39°. 
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high  and  steady.  The  light  north  wind  which  prevailed  at  midnight  died  oft  at  12.15 
a.iii.,  and  a  "  dead  calm  ^  continued  until  4.15  a.  m.,  when  a  light  easterly  wind  set  in^ 
which  changed  to  the  westward  toward  noon,  the  barometer  falling  slightly  during 
the  forenoon,  and  temperature  increasing  rapidly.  Partly  fair  and  clear  weather 
daring  the  afternoon  and  night,  with  fresh  westerly  wind,  the  latter  backing  to  south- 
erly at  7  p.  m. 

June  14. — ^Partly  fair  and  clear  weather  and  slowly  falling  barometer  throughout. 
Variable  light  and  fresh  winds,  chiefly  westerly  until  7  p.  m.,  when  a  calm  ensued, 
which  was  followed  by  light  airs  from  the  northward  at  11  p.  m.  Sky  partly  covered 
with  cirri  moving  from  the  northwest.  The  thermometer  fell  from  48^  at  1  a.  m.  to 
43^  at  4  a.  m.,  reached  a  maximum  of  64°  at  1  p.  m.,  and  declined  rapidly  after  sun- 
down, reading  43°  at  midnight.  The  5  a.  m.  observation  was  lost  by  Assistant  Ob- 
8cr\'er  J.  H.  Smith,  who  fell  asleep  before  the  time  of  taking  the  observation. 

June  15.— Partly  fair  and  cloudy  weather,  with  gentle  northerly  to  westerly  winds. 
Barometer  falling. 

June  16. — Day  opened  **  cloudy,"  with  light  airs  from  the  north,  and  calms.  Barom- 
eter steady.  The  barometer  rose  3°  from  midnight  to  1  a.  m.,  and  remained  stationary 
at  57^  nntil  5  a.  m.  Weather  cleared  up  partly  after  6  a.  m.,  and  a  heavy  *^  haze''  pre- 
vailed daring  the  fore  and  afternoon.  Temperature  very  high,  ranging  from  72°  to 
7o^,  afresh  northwest  wind  prevailing  at  the  time.  The  barometer  remained  steady 
notil  after  2  p.  m.,  when  it  began  to  fall.  At  9  p.  m.  silent  lightning  was  observed  in 
the  northwest  horizon,  followed  by  quite  a  severe  thunder-storm.  Rain  commenced 
at  10.^  p.  m.,  and  continued  up  to  midnight. 

June  17.— Kain  ceased  at  1.15  a.  m.,  but  the  weather  continued  threatening  during 
the  moniing,  with  fresh  northwest  wind.  Barometer  fell  considerably  between  mid- 
oijrht  and  2  a.  m.,  and  began  to  rise  at  3  a.  m.  Thermometer  steady,  changing  only  2° 
daring  the  uigbt.  At  9  a.  m.  the  weather  began  to  clear  up,  and  by  3  p.  m.  the  sky 
was  perfectly  clear.  Rising  barometer  and  fresh  westerly  to  northerly  winds  throu^b- 
oat.  The  temperature  increased  very  slightly  during  the  afternoon,  and  fell  off  rapidly 
after  snnset,  reading  43°  at  midnight. 

June  18. — Day  commenced  clear  and  cold,  with  a  gentle  breeze  from  the  north.  Ba- 
roQjtiter  risiug  slowly.  During  the  forenoon  the  sky  became  gradually  overcast  with 
** cirri,"  moving  from  the  northwest,  and  the  barometer  began  to  fall.  Fresh  westerly 
wiuds  daring  the  day,  veering  more  southerly  at  7  p.  m.  Barometer  still  falling  at 
nirrbt,  nod  the  weather  bcconiiog  threateuing. 

June  19. — Light  rain  between  2.15  a.  in.  and  4.15  a.  m.,  the  barometer  falling  until  3 
a.  ni.  and  rising  slowly  thereafter.  Cloudy  and  very  hazy  weather  during  the  fore- 
noon, with  rapidly-rising  temperature  and  fresh  northwest  wind.  Rain  recommenced 
at  2.'^  p.  ni.  and  continued  until  3.30  p.  m. ;  the  barometer  rose  rapidly  between  2  and 
3  p.  m.,  but  fell  steadily  after  3  p.  in. 

The  weather  cleared  \ip  after  rain  ceased,  and  the  wind  changed  to  the  northeast, 
being  very  variable  after  C  p.  ra.  The  thermometer,  which  at  noon  read  74°,  fell  to 
04^  at  3  p.  m.,  rose  to  70°  at  G  p.  m.,  and  fluctuated  between  66°  and  70°  during  the 
remainder  of  the  night. 

June  20.— The  barometer  fluctuated  greatly  between  midnight  and  4  a.  m.,  remained 
nearly  stationary  between  5  a.  ni.  and  3  p.  m.,  and  rose  steadily  during  the  remainder 
of  the  day.  Heavy  rain  between  2.50  and  3.30  a.  m.,  the  temperature  being  exception- 
ally high  until  after  the  commencement  of  rain.  Fresh  westerly  winds  prevailed  at 
miduigUt,  easterly  at  4  a.  m.,  aud  dying  off  at  7  a.  ra.,  being  followed  by  a  fresh  uorth- 
Wi>t  wind,  which  increased  to  a  brisk  velocity  toward  noon,  and  moderated  toward 
nii;bt.  Generally  fair  weather  after  5  a.  m.  Sky  partly  covered  with  cumulus  and 
<strutns  clouds,  moving  with  great  velocity  from  the  northwest.  The  temperature  de- 
clined rapidly  after  7  p.  m.,  rending  48°  at  midnight.  Aurora  appeared  at  11.05  p.  m. 
in  the  form  of  a  band  of  light,  extending  in  a  northwest  and  southeast  direction,  from 
a  point  abont  10^  above  the  northwest  horizon  to  some  5°  past  the  zenith,  the  thickest 
part  near  the  horizon.  Brilliant  on  first  appearance,  but  rapidly  faded  away  from  the 
zenith  downward,  and  disappeared  at  11.16  p.  m.  In  general  appearance  it  resembled 
the  tail  of  a  comet. 

June  21. — Day  opened  cold  and  fair ;  calm  until  4  a.  m.,  when  a  light  northwest 
wind  get  in,  v:hich  continued  throughout,  increasing  to  very  fresh  during  the  forenoon, 
and  diminishing  in  force  at  night.  Barometer  fluctuating  until  noon,  and  risiug  stead- 
ily thereafter.  The  sky  became  overcast  at  10  a.  m.,  and  a  heavy  shower  of  hail,  fol- 
lowed by  rain,  fell  between  12.20 xi.  m..  and  2.30  p.  m.  Cold  and  cloudy  weather  during  the 
afternoon  and  evening,  the  clouds  began  to  break  up  after  9  p.  m.,  and  the  weather 
prunii&ed  fair  up  to  midnight.  The  temperature  fluctuated  considerably  during  the 
twenty-four  hours,  being  45°  at  1  a.  m.,  43°  at  6  a.  m.,  57°  at  12  m.,  47°  at  1  p.  m.,  51° 
at  4  p.  m.,  and  .'^  at  midnight.  The  cable  worked  so  poorly  after  H  a.  m.  that  the  sig- 
nals coold  not  be  properly  acknowledged. 

•/nae  22. —Day  opened  with  fair  wpather  and  light  north  wind.  Temperature  30°  to 
^'.  Sky  clouding  up  after  7  a.  m.,  and  weather  continues  cold  and  cloudy  throughout 
the  day,  with  light  and  variable  winds.    Toward  night  a  steady  northeast  wind  setis,  j 
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and  the  weather  cleared  up  completely  by  9  p.  m.  Barometer  riBing  steadily  throogfa- 
out. 

June  23.— Clear  weather,  with  gentle  north  to  northeast  wind  from  midnight  to  8  a. 
m.;  thermometer  steady  at  40^  during  the  early  morning.  At  9  a.  m.  the  wind  chao^l 
to  west,  and  the  sky  commenced  clouding  up  with  cammnB  and  stratns  clonds,  moviug 
*  from  the  southeast.  Cloudy  weather  with  gentle  westerly  wind  during  the  aftemoou. 
Thermometer,  &P  to  68°.  At  6  p.  m.  the  wind  hauled  southerly,  and  the  clouds  began 
to  break  up.  No  clouds  visible  after  9  p.  m.  The  barometer  rose  steadily  until  dood 
and  remained  about  stationary  thereafter. 

Juu€  24. — Day  opened  clear  and  pleasant  with  gentle  southeasterly  wind.  Daring 
the  forenoon  the  weather  became  cloudy,  and  wind  changed  to  north  and  west ;  clear- 
ing up  toward  evening,  wind  backing  to  southeast.  Clear  sky  after  9  p.  m.  Barome- 
ter rising  throughout.    Temperature  high. 

June  25.— Partly  fair  and  clear  weather,  with  very  high  barometer  and  high  temper- 
ature. Wind  variable  from  all  points  of  the  compass,  but  clouds  moving  stilly  trom 
eastward.    Barometer  steady. 

June2G. — Continued  fair  and  warm  weather.  Sky  partly  covered  with  cirri  and 
haze.  Barometer  falling  steadily  after  10  a.  m.  Light  southeast  wind  dnring  the  early 
morning,  light  to  fresh  westerly  winds  during  the  day,  and  gentle  northerly  wioda  at 
night.  Maximum  temperature,  78^.  At  10.56  p.  m.  a  brilliant  aurora  made  its  appear- 
ance in  the  form  of  live  distinct  parallel  bands  of  light,  extending  from  the  northwest 
horizon  to  some  10^  past  the  zenith.    These  bands  shot  up  in  waves,  alternately  ap- 

Eroaching  and  receding,  and  gradually  lengthening  until  tbey  reached  the  southeiwt 
orizon.  At  11.08  it  began  to  fade  away  until  almost  invisible,  but  at  11.12  suddenly 
increased  in  brilliancy,  covering  the  sky  from  northwest  to  east  15^  north  with  waves 
of  light  extending  past  the  zenith.  This  continued  until  11.25 ;  from  that  time  the 
aurora  slowly  faded  away,  until  it  disappeared  at  11.55  p.  m. 

Note. — During  the  presence  of  the  aurora,  particularly  during  the  time  of  its  great- 
est brilliancy,  the  telegraph-wire  was  strongly  charged  with  electricity,  the  iustrameot 
working  the  same  as  during  the  thunder-storm. 

June  27.— Day  opened  clear  and  pleasant,  with  gentle  northeast  wind.  At  5  a.  m. 
the  sky  became  partly  covered  w^ith  cirri,  and  the  lower  atmosphere  grew  hazy;  wind 
shifted  to  west  at  10  a.  m.,  the  temperature  increasing  rapidly,  and  weather  clearing 
up  again  until  evening.  Partly  fair  and  cloudy  weather  during  night.  The  barometer 
fell  uninterruptedly  throughout. 

June  28. — Day  opened  warm  and  cloudy,  with  light  easterly  winds.  Barometer  fall- 
ing. Light  rain  commenced  at  6  a.  m.  and  continued  until  10.40  a.  m.,  when  the 
barometer  began  to  rise  and  the  wind  shifted  to  the  westward.  Cloudy  weather 
during  the  afternoon,  with  high  temperature  and  slowly-rising  barometer.*^  Clearing 
up  toward  evening — clear  sky  after  10  p.  m.  About  10.30  a.  m.  a  frightful  accident 
occurred  to  Private  William  Soely,  one  of  the  assistants  attached  to  this  station.  He 
was  sliding  down  the  track  from  the  Waumback  House  (station  No.  3)  on  a  board, 
when  he  was  run  into  by  Sergt.  D.  H.  Sackett,  who,  being  unable  to  control  his  board, 
in  consequence  of  the  track  being  very  slippery  from  the  effects  of  a  prevailing  rain, 
stnick  Seely^s  board  with  tremendous  force.  Seely  was  thrown  forward  on  his  bead, 
and,  striking  on  the  cross- ties,  was  fearfully  mangled.  Sergeant  Sackett  instantly 
summoned  assistance,  and  through  the  kindness  of  Mr.  Walter  Aiken  a  train  was  as 
quickly  as  possible  run  to  the  place  where  the  accident  occurred,  and  Private  Seely 
was  conveyed  to  the  railway-depot.  It  was  not  until  10  p.  m.  that  a  sni^geon  coold  be 
obtained,  the  wire  to  Littleton  being  down.  On  being  apprised  of  this  fact  Sergeant 
Sackett  rode  to  Littleton  and  procured  the  services  of  Dr.  Bu^by.  Ou  ezaminatioa 
Seely 's  injuries  were  found  to  consist  of  a  fractured  skull,  his  right  leg  broken  above 
the  knee,  his  left  ear  torn  off,  and  in  addition  the  muscles  of  his  chest  and  his  verte- 
bral column  severely  wrenched.  As  he  was  apparently  suffering  great  pain,  and  re- 
quired constant  watching,  by  the  advice  of  Dr.  Bagby  I  consented  to  his  removal  to 
Littleton,  where  he  could  have  proper  nursing  and  medical  attendance.  Private  SeelT 
was  unconscious  up  to  the  time  of  his  removal,  which  took  place  on  the  morning  of 
the  29th.  Thanks  are  due  to  Mr.  W.  Aiken  and  employ^  of  the  Mount  Washington 
Railroad,  also  to  Mr.  Edward  Cox  and  ladies,  for  kind  and  efficient  help  rendered  (he 
suffering  man. 

June  29. — Partly  fair  and  cloudy  weather,  with  very  high  temperature  and  light 
variable  winds.  Barometer  fluctuating  and  rising  slowly.  The  minute  obsenration^ 
between  9  and  10  p.  m.  had  to  be  dispensed  with,  9s  the  office  was  being  fitted  op  by 
Mr.  Gates,  of  the  Western  Union  Telegraph  Company,  and  the  barometer  had  to  be 
taken  down. 


Daniells  battery,  which  became  leaky. 

ROBERT  SEYBOTH, 
Observer-Sergeant,  Signal-Servioe,  United  Staiei  Jrvf 
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Paper  16. 

REPORT  OF  METEOROLOGICAL  OBSERVATIONS  MADE  AT  MOUNT  MITCHELL 
DURING  THE  MONTHS  OF  MAY,  JUNE,  JULY,  AUGUST,  AND  PART  OF 
SEPTEMBER,  1873; 

War  Department, 
Office  of  tub  Chief  Signal-Officer, 
Division  of  Tklkgrams  and  Reports  for  the 

Benefit  of  Commekce  and  AGiiicuLTrRE, 

Washington,  D,  C,  September  'i3,  1^7.^ 
Sir  :  I  have  the  honor  to  submit  the  followin;;  report  of  the  special  observatiors 
made  on  the  Bumniit  of  Mount  Mitchell  from  May  11,  1873,  to  August  6,  1^73,  and  Inxli 
summit  and  base  from  the  latter  date  to  September  6,  1973.  The  barometers  at  both 
stations  were  carefully  compared  before  leavin^i;  the  olBce  and  also  upon  their  rvtnrn. 
Papers  A  and  B,  herewith,  give  in  detail  the  instructions  to  the  observers.  Papen  l\ 
D,  E,  and  F,  are  the  journals  kept  at  the  summit,  and  Paper  G  that  at  the  ba$e-»tatiuii. 
Papers  H  and  I  give  the  observations  made  at  both  stations,  and,  for  purpotk-s  of 
comparison,  those  made  at  Knoxville,  Tenn.,  during  the  same  period.  Knoxville  wa'« 
selected  from  the  fact  that  its  elevation  is  supposed  to  be  accurately  determined.  The 
barometrical  observations  have  l)een  corrected  for  temperature  and  iostrumental  ern)r 
only.  The  elevation  of  the  barometer  at  summit  above  sea-level  is  assumed  to  b« 
G,(>91  feet ;  at  base,  2,560  feet ;  at  Knoxville,  993  feet. 
Very  respectfully,  &c., 

H.  W.  nOWGATE, 
Sec(md  Lieut,  and  Bvt  Capt,  U.  S,  A,,  J..S.  O.  and  AmttanU 
Chief  Signal-Officer,  U.  S.  A., 

WaMngton,  D,  C. 


War  Department, 
Office  of  the  Chief  Signal-Officer, 
Division  of  Telegrams  and  Reports  for  the 

Benefit  op  Commerce  and  Agricultcre, 

WoBhington,  D  C,  ApHl  26,  Kl 
Sergeant  :  Upon  arriving  at  the  summit  of  Mount  Mitchell,  in  compliance  with 
Special  Orders  No.  55,  of  this  date,  you  will  make  suitable  preparations  for  begiuuiug 
a  series  of  observations  at  6  o'clock  a.  m.  of  May  1,  and  continuing  them,  witboat  in- 
terruption, until  midnight  of  May  31,  at  the  following  hours  daily  :  1  a.  m.,  2  a.  idm  •* 
a.  m.,  4  a.  m.,  5  a.  m.,  6  a.  m.,  7.14  a.  m.,  ri  a.  m.,  9  a.  ra.,  10  a.  m.,  11  a.  m.,  Vi  m.,  1  ^ 
m.,  2  p.  m.,  3  p.  in.,  4.14  p.  m.,  5  p.  m.,  6  p.  m.,  7  p.  m.,  8  p.  m.,  9  p.  m.,  10.39  p.  ro.,  «iw 
12  midnight. 

In  makiug  these  observations  local  time  will  bo  used,  which  is  twenty-one  \,i\ 
minutes  slower  than  Washington  time.  The  observations  will  be  the  same  m  bi! 
respects  as  those  made  at  regular  stations,  and  will  be  recorded  in  the  usual  mauorr. 
upon  Forms  4,  omitting  only  the  reduction  of  the  barometric  observations  for  elevatitM}. 
The  records  of  the  party  will  be  kept,  under  your  supervision,  by  Sergeant  Dieti,  ao«l 
will  be  brought  by  you  in  person  to  this  office  when  ordered  in,  unless  otherwise  is* 
structed  in  the  mean  time  as  to  their  disposition.  The  several  instruments  will  be 
properly  exposed,  using  the  portable  shelter  as  far  as  practicable,  and  read  in  the  fol- 
lowing  order : 

1.  Attached  thermometer. 

2.  Barometer. 

3.  Thermometer. 

4.  Hygrometer. 

5.  Wind- vane. 

6.  Anemometer* 

7.  Rain-gauge. 

All  observations  will  be  entered  as  made  in  the  "  Original  Record  "  book.  In  addi- 
tion to  a  full  supply  of  necessary  forms,  books  of  reoonl,  and  artidea  of  stfttionerv, 
the  following  instruments  will  be  furnished  you : 

S  barometers,  mercurial. 

2  standard  thermomel^ra. 

2  hygrometers. 

2  auemometers. 
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2  wind-Tanes,  small. 
1  rain-gauge. 

1  8eIf-regiHtering  anemometer  attachment,  with  battery  and  insulated  wire. 
Especial  pains  will  be  taken  to  secure  a  continuous  record  ftom  the  self-register- 
ing apparatus,  and  to  preserve  the  record  in  proper  condition  for  future  use.  All 
instraments  and  supplies  will  be  taken  charge  of  by  you  at  this  office.  The 
former  will  be  carried  by  yourself  and  the  members  of  your  party,  and  the  latter 
most  accompany  yon  so  as  to  reach  the  railroad-station  nearest  the  mountain 
at  the  same  time  with  the  party.  Upon  arriving  at  Old  Fort,  the  present  ter- 
minas  of  the  railroad,  you  will  at  once  secure  the  necessary  means  of  transportation 
for  your  party  and  supplies  to  the  summit  of  the  mountain,  about  thirteen  miles  dis- 
tant. Yon  will  also  ascertain  from  Col.  D.  C.  Salsbury  whether  provisions  in  suf- 
ficient quantity  can  be  obtained  at  or  near  the  base  of  the  mountain,  and  if  not,  will 
porcbase  and  take  with  you  enough  to  last  the  party  five  weeks.  Water  in  abundance 
will  be  found  within  a  few  feet  of  the  summit,  and  an  old  log-cabin  on  the  summit  can 
be  used  for  shelter  for  the  whole  party.  You  have  been  selected  to  lead  this  party  on 
accoaot  of  yonr  experience  as  an  observer  and  thorough  knowledge  of  statiou-dutins, 
and  it  is  expected  that  yon  will  use  your  best  efibrts  to  make  the  expedition  a  snccess- 
fnl  QUO  by  the  accuracy  of  the  observations  and  the  neatness  of  the  records. 

The  utmost  expedition  must  necessarily  be  used  in  order  to  reach  the  ground  and  get 
ready  for  work  at  the  date  and  time  ordered,  and  it  is  possible  that  you  may  bo  com- 
pelled to  leave  one  man  behind  at  the  railroad-station  to  bring  up  the  supplies,  while 
the  remainder  of  the  party  pushes  forward  to  the  mountain  with  the  instruments  t'o 
begin  the  observations. 

In  expending  such  public  money  as  may  be  intrusted  you  for  public  expenses,  the 
utmost  economy  must  be  exercised,  and  a  carefully  itemized  account  kept  of  all  such 
expenditures. 

Very  respectfully, 

H.W.HOWGATE, 
Second  Lieut,  and  BvU  CapL  U.  S.  A,,  A,  8,  0.  and  Asst, 
Sergt.  WnxiAM  E.  Smith, 

WoiUngUmy  D.  C. 


B. 

War  Department, 
Office  of  the  Chief  Signal-Officer, 
Division  op  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture, 

Washington^  D.  C,  July  26,  1873. 
Sergeant:  On  arriving  at  Mount  Mitchell  you  will  put  yourself  at  once  in  communi- 
cation with  Siergeant  Smith,  in  charge  of  the  summit  station,  and,  after  a  careful  com- 
pariaon  of  yonr  barometers  and  time-pieces  with  those  in  use  at  that  station,  will  note 
the  difference  in  your  journal,  and  then  proceed  to  some  point  at  or  near  the  base  of 
tbe  mountain,  from  which  the  summit  can  be  distinctly  ^ecn,  and  there  establish  a  sta- 
tion, at  which  you  will  make  observations  daily  at  the  following-named  hours,  (local 
tlnieO  until  further  orders,  viz :  1  a.  m.,  2  a.  m.,  3  a.  m.,  4  a.  m.,  5  a.  m.,  6  a.  m.,  7.14  a. 
01.,  ^  a-  m.,  9  a.  m.,  10  a.  m.,  11  a.  m.,  12  noon  ;  1  p.  m.,  ^  p.  m.,  3  p.  m.,  4.14  p.  m.,  5  p. 
m.,  6  p.  m.,  7  p.  m.,  8  p.  m.,  9  p.  m.,  10  p.  m.,  10.39  p.  m.,  12  midnight.  To  insure  similarity 
in  time  you  will  twice  each  day  (8  a.  m.  and  4  p.  m.)  compare  your  time  with  that  at  the 
snnimit,  by  signals,  nsing  for  this  purpose  the  flags  furnished,  and  of  which  one  set  will 
be  turned  over  to  Sergeant  Smith  at  the  summit  station.  The  time-keeper  at  the 
sammit  will  be  used  as  the  standard,  and  yours  made  to  correspond  with  it  at  all  times, 
^'oor  station  at  the  base  must  bo  located  at  or  as  near  the  general  level  of  the  sur- 
roanding  country  as  possible,  and  its  elevation  above  the  railroad-track  ascertained,  if 
practicable.  It  is  not  necessary  that  you  should  have  your  station  immediately  at  the 
h»e  of  the  mountain,  if  there  is  any  other  point  from  which  the  summit  can  be  better 
seen  and  communicated  with. 
Very  respectfully, 

H.W.H0WGATE, 
Second  Lieut,  and  Bvt  Capt  U,  S  A.,  A.  8.  0.  and  AwU 
Sergt.  D.  H.  Sackett, 

WaaUngUmj  D,  C, 
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Jhstract  of  daily  journal  kept  on  Mount  Mitchell,  North  CarolinCt  during  the  month  o/Majf, 

1873. 

Moij  1, 1873.— Arrived  at  1  a.  m.  at  the  Mountain  House,  which  is  about  4,600  feet 
above  the  level  of  the  sea,  under  heavy  rain,  with  brisk  and  high  southeast  to  eart 
winds.  The  guides  refusing  to  proceed  any  farther  under  such  weather,  made  a  tlelar 
necessary.  Rain  continued  without  interruption  until  midnight,  and  wind  iucrea^ 
to  veiy  high. 

May  2.--Rainy  in  the  early  morning,  with  very  dense  fog  and  brisk  southeast  wind 
until  10  a,  m.  Wind  veering  to  north  and  rain  ceased,  with  falling  temperature. 
Started  for  the  peak  at  1  p.  m.,  sending  ahead  the  guides  to  clear  the  path  with  axes. 
Arrived  at  Mitchell's  PeaK  at  6.30  p.  m.  Toward  7  p.  m.  snow  commenced  to  fall, 
which  soon  changed  to  sleet,  with  increasing  wind  blowing  from  southeast,  and  with 
very  low  temperature,  coating  the  trees  and  rocks  with  a  thick  layer  o£  ice. 

May  3. — Commenced  to  build  a  temporary  instrument-shelter,  and  finished  it  by  W 
m.,  and  began  to  make  observations.  Wind  blowing  brisk  from  the  west,  with  low 
temperature  and  light  snow.  Wind  veering  to  north  at  2.25  p.  m.,  and  at  4.40  p.  ni.  to 
northeast,  sleeting  and  hailing  until  6.30  p.  ra.  Wind  backing  to  west  and  northwej^t. 
with  slightly  increased  temperature,  but  still  being  below  the  freezing-point.  Den* 
fog  until  midnight. 

May  4. — Still  dense  fog  and  fresh  and  brisk  northwest  wind,  which  calmed  downtoan 
absolute  calm  at  9  a.  m.  Light  north  and  west  until  noon,  when  the  fog  disapp^ned 
and  disclosed  cirrus  and  cun^ulus  clouds.  A  second  calm  at  4.14  p.  m.,  wind  veering  to 
southeast  and  east.    Fog  throughout  the  remainder  of  the  day. 

May  5. — Very  foggy  and  damp  weather,  with  fresh  east  wind.  The  fog  above  this 
station  disappeared  at  7.28  a.  m.,  disclosing  cirrus  and  cumulus  clouds,  but  the  whai« 
region  below  this  station  wasstill  hidden  from  view  by  fog  until  9a.  m.,  when  adenj«  fo^ 
enveloped  the  peak  ;  wind  in  the  mean  time  veering  to  southwest,  being  light,  and 
calming  entirely.  The  fog  nearly  disappeared  at  5.32,  with  wind  backing  to  sooth  and 
southeast.  Sky  covered  with  cumulus  clouds,  and  after  their  disappearance,  at  9.<C^ 
the  weather  was  fair  for  a  few  hours,  with  only  a  light  fog  in  the  valley.  A  halo  «as 
visible  from  9  p.  m.  to  midnight.    At  midnight  the  weather  was  foggy  again. 

May  6.— Foggy  in  the  earlier  part  of  the  day.  Partly  fair  and  clear  at  3  a.  m.,  and 
continued  fair  until  6  a.  m.,  with  fresh  east  wind.  Dense  fog  until  9  a.  m..  whfoa 
light  rain  commenced  and  continued  until  noon,  and  afterward  heavy  rain  with  »\^[ 
and  hail.  Temperature  falling  and  wind  increasing  to  brisk  and  high.  The  roofot 
the  instrument-shelter  was  blown  down,  breaking  the  wet-bulb  of  the  hygrometer,  and 
making  an  immediate  removal  of  all  instruments  to  a  place  of  safety  absolutely  necf:^ 
sury,  which  place  fan  overhanging  rock)  made  a  reailing  of  them  impossible.  The 
storm  increased  in  violence,  and  heavy  rain,  mingled  with  snow  and  sleet,  fell  in 
streams,  compelling  the  whole  party  to  discontinue  the  work  and  descend  into  the  val- 
ley, there  being  no  place  nearer  which  could  afibrd  shelter. 

Alay  7. — Owing  to  the  continuance  of  the  storm  an  attempt  to  proceed  to  the  moun- 
tain and  resume  work  was  impossible. 

May  8. — The  storm  having  broken,  started  up  the  mountain  in  the  morning,  arrivinj: 
at  3  p.  m. ;  found  the  rain-gauge  overflowing,  which  indicated  a  fall  of  over  4  inches 
during  48  hours. 

May  9. — Fair  weather,  but  having  no  place  to  expose  the  instruments  made  no  obserra- 
tions. 

May  10. — A  log-cabin  being  so  far  finished  to  pat  the  instruments  in  their  place* 
by  6  p.  m.,  commenced  work  at  7  a.  m. 
'The  instruments  are  placed  on  the  north  side  of  the  building  as  follows : 

Elevation  of  the  cistern  of  the  barometer,  (No.  185,)  3  teet  10  inches  above  the 
ground. 

Elevation  of  the  bulb  of  the  thermometer,  (No.  145,)  4  feet  5  inches  above  the  grouwl 

Elevation  of  the  bulb  of  the  hygrometer,  (No.  181,)  4  feet  5  inches  above  the  gromxl- 

Elevation  of  the  anemometer,  (No.  42,)  13  feet  4  inches  above  the  ground. 

Elevation  of  the  anemoscope,  13  feet  above  the  ground. 

Elevation  of  the  rain-gauge,  2  feet  6  inches  above  the  ground. 

The  ground  being  a  solid  bed  of  rocks,  made  it  impoesible  to  have  the  gauge  at  tfa^ 
same  level  with  the  ground.  A  thunder-storm,  with  heavy  rain  and  hail,  passed  o\rr 
this  mountain  at  6.30  p.  m.,  advancing  from  southwest  to  northeast.  Light  rain  with 
brisk  west  wind  during  the  remainder  of  the  day.  Rain-fiUl  ceased  at  ll.le^  p*  oi : 
total  amount  .61  inch.    Dense  fog  at  midnight. 

May  11. — A  dense  fog,  with  fresh  and  brisk  west  and  northwest  wind,  prevailed  not., 
a  few  minutes  after  10  a.  m.,  when  the  weather  became  partly  cloudy  and  fair,  hot 
with  still  fresh  and  brisk  northwest  wind.  A  halo  Arom  7.30  p.  m.  until  ll.ld-p-  ■>• 
Temperature  declining  slowly  but  steadily. 
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Ma^  12. — Clondy  in  the  early  morniD);,  with  light  fog  in  the  valley;  wind  continues 
brisk  from  the  northwest.  Dense  fog  frow  4  a.  m.  until  shortly  after  6  a.  ui. ;  heavy 
frost.  Fair  weather  and  increasing  temperature  until  6  p.  m.  A  distant  and  appa- 
rently very  heavy  thnnder-storm  west  of  this  station,  moving  from  northwest  to  south- 
east at  7.0d.  A  heavy  thunder-storm  passed  over  this  place^  with  heavy  rain,  from 
west  to  east,  at  7.40,  wind  backing  to  west,  and  increasing  to  high.  Fair  weather, 
with  light  fog  in  the  valley,  from  8.32  p.  m.  until  10  p.  m.,  when  a  light  rain  commenced 
to  fail ;  clearing  at  midnight.  Total  amount  of  rain-fall  during  the  day  .45  inch.  Halo 
from  8.45  until  10.16  p.  m. 

May  13. — Fair  weather,  with  high  and  very  high  north  and  northwest  winds,  until 
nooD  ;  sky  covered  partly  with  cirrus  clouds,  the  wind  blowing  steadily  and  variable 
from  west  and  southwest,  moderated  until  8  p.  m.  to  fresh  with  continuous  fair 
weather.  From  shortly  after  8  p.  m,  the  force  of  the  wind  increased  to  high  and  brisk 
ami  backing  to  northwest.    Weather  cloudy. 

May  14. — Partly  cloudy  and  ioggy  in  the  morning,'with  brisk  west  wind.  Light  rain 
of  but  short  duration  at  intervals  during  the  entire  day.  Weather  generally  foggy  and 
cloudy,  and  for  a  few  hours  only  before  midnight,  fair.  Wind  very  variable,  backing 
to  southwest,  south,  and  southeast,  and  as  far  as  due  east.  Total  amount  of  rain-fall. 
.11  inch. 

May  15. — Foggy  weather  with  fresh  southeast  wind  blowing  steadily  until  7.28  a.  m., 
when  it  backed  to  east.  Kain  commenced  to  fall  at  6.10  a.  m.  and  continued  until  4.45 
p.m.  The  wind  backed  then  to  northwest  and  west  and  veering  to  north,  being  light 
and  fresh  but  very  variable.  Dense  fog  prevailed  throughout  the  remainder  of  the 
day.    Total  amount  of  rain-fall,  .47  inch. 

May  16.— Very  foggy  weather,  with  fresh  variable  north  and  northwest  wind,  until 
7.IS3a.m. ;  wind  veering  to  northeasti  backing  again  to  northwest  and  west,  and 
Dioderating  to  gentle  during  the  forenoon.  Generally  fair  weather,  with  light  log  in 
the  valley  during  the  forenoon.  At  9  a.  m.  well-defined  cumulus  clouds  were  visible 
far  below  this  station.  Cloudy  weather  with  variable  westerly  and  northerly  winds 
during  the  afternoon  and  earlier  part  of  the  night.  Fair  weather,  and  for  a  short  time 
perfectly  clear  weather,  (at  10.39  p.  m.,)  until  midnight. 

May  17.— Fair  weather,  with  brisk  bat  variable  northwest  and  west  winds,  in  the 
early  morning.  Wind  moderated  to  gentle  and  fresh  during  the  day,  and  after  backing 
in  SQCcession  to  southwest,  south,  and  southeast,  continued  so  until  midnight.  Fair 
weather  with  rising  temperature  continued  until  after  H  p.  m.  The  lower  atmosphere 
dariog  the  whole  time  very  hazy.    Cloudy  until  nearly  midnight;  fair  at  midnight. 

May\6. — Foggy  and  cloudy  weather,  with  fresh  and  brisk  steady  southeast  wind, 
until  6.27  a.  m.,  when  the  wind  veered  to  the  west  and  moderatin|^  in  force.  Cloudy 
weather  during  the  forenoon  and  afternoon.  Toward  night  the  wind  backed  to  south 
and  southwest  and  increased  to  brisk.  A  light  rain  fell  for  a  short  time  at  6.15  p.  m. 
Foggy  dnring  the  remainder  of  the  day.    Total  amount  of  rain-fall,  .01  inch. 

Hay  19.— 'Foggy  and  cloudy  weather,  with  brisk  and  high  variable  southwest  wind, 
in  the  morning.  The  wind  moderated  in  violence  after  veering  to  west,  toward  noon. 
Cloudy  dnring  the  forenoon  and  afternoon,  with  wind  backing  to  southwest  and 
increasing  to  brisk.  A  distant  thunder-storm  passed  east  of  this  station  at  1.15  p.  m., 
moving  from  the  southwest  to  the  northeast.  A  light  rain  commenced  to  fall  at  1.34 
p.  m.,  which  was  for  12  minutes  accompanied  by  hail  of  considerable  size,  and  contin- 
ued until  2.32  p.  m.  Clundy  and  threatening  dnring  the  evening.  Fair  at  midnight. 
Brilliant  heat-lightning  during  the  last  three  hours  of  the  day,  at  first  west  and  after- 
ward north  and  northeast  of  this  station,  illuminating  sometimes  the  entire  heavens. 
Total  amount  of  rain-fall,  .30  inch. 

May  20. — Fair  weather,  with  high  southwest  wind  in  the  earlier  part  of  the  day. 
Heat-lightning  continued  on  the  southwest  horizon.  Foggy,  with  fresh  west  winds, 
until  8.40  a.m.  Fair  and  cloudy,  with  gentle  but  steady  northwest  wind,  until  noon. 
A  phenomenon  of  peculiar  nature  occurred  here  during  the  latter  part  of  the  forenoon. 
The  range  of  mountains  of  which  Mount  Mitchell  is  a  part,  divided  the  lower  part  of  the 
atmosphere  in  two  distinct  halves.  On  the  western  side  of  this  range  the  atmosphere 
was  filled  with  haze,  while  the  eastern  side  was  foggy,  and  this  fog  was  at  times  of 
considerable  density.  The  line  where  fog  and  haze  met  was  remarkably  weH  defined 
and  seemed  to  be  unchangeable  until  shortly  after  1  p.  m.,  when  a  pretty  dense  fog  filled 
tbe  entire  atmosphere.  Fofl|y  weather  and  light  rain  during  the  afternoon,  with  vari- 
able geutle  and  fresh  easteny  wiuds.  A  thunder-storm  with  heavy  rain  passed  over 
this  station  at  4.20  p.  m.,  moving  from  south  to  north.  Cloudy  and  rainy  weather, 
with  brisk  southeast  wind,  until  midnight.    Total  amount  of  rain-fall,  .56  inch. 

May  21. — Foggy  weather  in  the  earlier  morning,  with  brisk  but  variable  southeast  to 
ejwt  winds.  Light  rain  commenced  at  2.18  a.  m.,  and  ended  at  6.45  a.  m.  Foggy  until 
9-V2a.  ni.,  when  again  it  commenced  to  rain,  ending  at  10.24  a.  m.  Heavy  rain  from 
1'2.20  p.  m.  until  1.25  p.  m.  Wind  veering  to  southwest,  and  increasing  to  brisk, 
after  being  fresh  and  gentle,  at  4..30  p.  m.  Dense  fog  filled  the  atmosphere,  and  a  light, 
drizzling  rain  fell  at  3.10  p.  m.,  and  continued  until  9.28  p.  m.    Temperature  rathet 
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low  for  the  season,  and  varying  but  little  during  the  entire  day.    Cloodyand  foggr 
until  midnight.    Total  amount  of  rain-fall,  .85  inch. 

May  22, — Light  rain  at  12.23  a.  m.  until  1.45  a.  m.,  with  brisk  variable  sonthwest 
and  west  winds.  Foggy  weather  until  5.40  a.  m.^  when  it  commenced  to  rain,  and  con- 
tinued until  7.01  a.  m.  A  distant  thunder-storm  passed  south  of  this  station  at  4  a.in., 
wind  veering  to  west  and  northwest  during  the  forenoon,  moderating  to  gentle  and 
fresh,  with  cloudy  weather,  which  became  fair  during  the  afternoon.  At  6.50  p.  m.  the 
wind  veered  to  northeast,  and  weather  continued  fair.  Toward  midnight  the  weather 
was  clear.  Temperature  rising  slowly  but  steadily.  Total  amount  of  rain-fall,  .21 
inch. 

May  23. — Fair  weather  with  variable  fresh  and  brisk  westerly  winds.  From  5  a.  in. 
until  8  a.  m.  foggy.  Light  rain  commenoed  at  8.32  a.  m.,  and  ended  8.50  a.  m.  Fair 
weather  with  fresh  and  brisk  north  and  northwest  wind  until  midnight.  DariDg  the 
latter  part  of  the  forenoon  well-defined  cumulus  clouds  were  at  a  considerable  distance 
below  this  station.  Brilliant  heat-lightning  during  the  evening  continued  until  mid- 
night, first  on  the  eastern  and  southern  horizon,  afterward  on  the  southern  and  western 
horizon,  and,  finally,  on  the  western  horizon  only.  Temperature  rising  sloiirly  throogb- 
out  the  day.    Total  amount  of  rain-fall,  .05  inch. 

May  24.— Foggy  at  the  beginning  of  the  day,  with  brisk  westerly  winds.  Cloady 
and  fair  weather  with  fresh  west  and  northwest  winds  until  3.45  p.  m.,  from  which 
time  the  weather  continued  fair  until  midnight.  The  wind,  after  veering  to  north  and 
northeiist,  and  increasing  to  very  brisk,  and  moderating  only  a  few  hours  before  mid- 
night, very  variable  during  the  entire  day.  Heat-lightning  of  short  duration  at  9  p. 
m.  on  western  horizon. 

May  25. — Fair  weather,  with  brisk  and  fresh  northeast  and  ea.st  winds,  until  10.40  a. 
ra.,  when  the  whole  sky  was  covered  with  heavy  cumulus  clouds.  A  thunder-storm 
with  heavy  rain  and  hail,  the  size  of  which  was  fully  equal  and  for  a  few  minutes  ex- 
ceeded that  of  the  largest  kind  of  buckshot  during  the  time  of  its  fall,  (20  minnt^^^) 
passed  over  this  station  at  11.40  a.  m.,  moving  from  southeast  toward  northwe.<t. 
During  its  passage  the  wind  had  every  possible  direction,  veering  and  backing  to  and 
from  every  point  in  the  compass  in  rapid  succession  until  at  12.40  p.  m.  the  wind  veerwl 
t-o  ea.st  again,  by  which  time  the  storm  had  passed.  Cloudy  weather  with  very  vari- 
able but  fresh  and  light  northeast  and  southeast  winds  during  the  afternoon.  Di>«tant 
thunder-storms  in  southwest  and  east,  the  former  moving  from  northwest  to  southeast, 
the  latter  from  northeast  to  southwest  at  4  p.  m.,  and  at  5  p.  m.  thunder-storms  iu  sooth- 
west  and  west  direction  of  this  station.  Fair  weather  from  9.10  p.  m.  until  11.25  p.  m., 
when  a  dense  fog  filled  the  atmosphere.  Temperature  declining.  Total  amomit  of 
rain-fall,  .47  inch. 

May  26. — Foggy  weather,  with  steady,  fresh  and  brisk  southeast  wind  in  the  earW 
morning,  until  7.25  a.  m.,  when  a  heavy  rain  with  fresh  southwest  wind  commenced  to 
fall,  ending  at  9.10  a.  m.  Cloudy  and  foggy  weather  with  wind  backing  and  veering 
from  southwest  to  southeast  until  noon,  when  in  short  sucpession  two  thuuder-storiu» 
passed  this  station,  both  moving  from  southwest  to  northeast.  Cloudy  and  fogjo^ 
weather  until  the  close  of  the  day  with  fresh  and  brisk  southerly  and  easterly  wiod^. 
During  the  afternoon  a  distant  thunder-storm  passed  north,  and  shortly  aAerwards 
another  southwest  of  this  station,  both  moving  in  a  direction  from  southeast  toward 
northwest.  Between  the  hours  of  3  p.  m.  and  4.30  p.  m.,  heavy  and  well-defined  cudiq1i» 
clouds  were  in  the  valleys  east  and  southwest  of  this  station,  nearly  500  feet  below  the 
summit  of  Monut  Mitchell.  Temperature  slightly  rising.  Total  amount  of  rain-fiill. 
.42  inch. 

May  27. — Foggy  weather,  with  variable  and  brisk  southwest  wind,  until  4.30  a.  m. 
Fair,  with  brisk  westt^rly  winds,  which  toward  noon  moderate<l  to  gentle,  during  the 
entire  forenoon.  During  this  time  heavy  cumulus  clouds  were  filling  the  valleys  below 
this  station,  varying  from  200  to  500  feet  below.  A  heavy  thunder-storm  advancing 
from  the  southwest  to  the  northeast  passed  with  heavy  rain  and  very  lai^  hailU'>^ 
latter  continued  to  fair  for  five  minutes)  over  this  station.  The  wiud^s  force  increa^ 
after  the  passage  of  this  storm  from  gentle  to  high,  moderating  only  for  a  brief  period 
at  midnight  to  brisk.  Weather  cloudy  in  the  evening  and  fair  until  midnight.  Teiu- 
peraturo  slightly  falling.    Total  amount  of  rain-fall,  .52  inch. 

May  28.— Clear  weather,  with  very  brisk  southwefet  wind,  until  a  few  minates  after 
2  a.  m.,  when  the  sky  became  overcast  with  cnmulus  clonic.  Light  rain  aoon  began  to 
fall  from  3.30  a.  m.  until  4.45  a.  m.  The  wind,  after  veering  to  we^t,  and  shortly  aftir- 
ward  to  northwest,  moderated  to  fresh.  Fair  weather  until  noon.  8mall  ctiDinl(i5 
clouds  in  the  valleys  below  this  station  during  the  creator  part  of  the  morning  and 
forenoon.  Cloudy  weather,  which,  for  only  two  short  iiours,  from  8.16  p.  m.  to  10  p.  m.. 
was  cleared  to  fair,  prevailed  until  midnight.  Westerly  and  northwesterly  wiods,  freaih 
and  gentle,  steady  in  the  fore  part  of  the  afternoon,  and  variable  until  midnight,  k 
light  rain-shower  passed  over  tbis  station  from  5.40  p.  m.  until  5i>5  p.  m ;  temperataR 
slightly  increasing.    Total  amount  of  rain-fall,  .04  inch. 

May  29.— Cloudy  weather  with  fresh  northwest  wind  at  the  begixmiog  of  the  d^y* 
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At  1.55  a.  m.  light  rain  connnenced  to  fall,  and  continued  antil  10.15  a.  m.  After  the 
raiu  had  changed  from  light  to  heavy,  by  8  a.  m.,  the  wind,  very  variable,  backed  from 
DorthweBt  to  bouthwest,  veered  to  southeast,  and  backed  again  to  west  during  the  fore- 
noon, and  iucreaeed  at 9  a.  m.  to  brisk,  but  moderated  at  noon  to  fresh;  cloudy  weather, 
with  very  variable  westerly  winds,  during  the  afternoon  and  evening.  From  2.55  until 
3.10  a  light  rain-fall.  Heavy  cumulus  clouds  in  the  valleys  east  and  south  of  this  sta- 
tion, whose  upper  limits  sometimes  ou  a  level  with  this  station,  sometimes  a.  trifle  higher, 
and  sometimes  as  much  as  200  feet  below  this  station.  Foggy  weather,  with  fresh  but 
8tfady  southwest  wind,  until  shortly  before  midnight,  when  the  fog  disappeared  and 
tbe  weather  b^ame  cloudy ;  temperature  slightly  falling.  Total  amount  of  rain-fall, 
1.21  iocb. 

Matf  30. — Clondy  and  foggy  weather  from  beginning  of  the  day  until  noon,  with  fresh 
and  brisk  westerly  winds.  A  light  rain  fell  from  2.25  a.  m.  until  2.40  a.  m.  Foggy  and 
cloudy,  with  at  first  variable  northerly  winds,  which,  by  5  p.  m.,  became  a  steady  north- 
east wind  until  midnight.  Heavy  thunder-storms  passed  at  noon  north  and  west  of 
this  station,  and  in  the  earlier  part  of  the  afternoon  northeast  of  this  station.  Heavy 
and  aft«rward  light  rain  from  3.20  p.  m.  until  5.20  p.  m.  At  midnight  the  weather  was 
lair;  temperature  falling.    Total  amount  of  rain-fall,  .36  inch. 

May  31. — Foggy  weather,  with  fresh  and  brisk  northeast  wind,  which,  until  shortly 
after  7  p.  m.,  was  steady  and  variable  until  midnight.  Light  rain  from  6.40  a.  m  until 
8.45  a.  m.  The  dense  fog  which  prevailed  on  this  station  throughout  the  entire  day 
diKappeared  for  only  a  few  minutes  at  1  p.  m.  Temperature  very  low  for  the  season. 
Total  amount  of  rain-fall,  .17  inch. 

MONTHLY  SUMMARY. 

Mean  temperature  from  May  11  to  May  31 49o.3 

Rain-fall  from  May  10,  6  p.  m.,  to  May  31 6.81  in. 

Kumber  of  rainy  days  from  May  10,  6  p.  m.,  to  May  31 17 

Prevailing  winds  from  May  10,  6  p.  m.,  to  May  31 N.  and  W. 

Xnmber  of  miles  traveled  from  May  10,  6  p.  m.,  to  May  31 6,508 

The  cabin  is  built  immediately  on  the  peak,  which  is  a  flat,  rugged  place,  about  80 
feet  long  and  40  wide.  It  stands  exactly  north  and  south ;  is  16  by  14  feet ;  has  a 
window  in  each  end,  and  the  door  is  on  the  west  side,  the  chimney  on  the  east.  The 
thermometer  and  hygrometer  are  in  a  shelter  built  over  the  north  window.  The  barom- 
eter hangs  on  tbe  east  side  of  the  window,  next  to  which  stands  the  self-registering 
attachment  to  the  anemometer.  The  anemometer  is  placed  on  the  north  end  of  the 
roof,  and  a  few  feet  from  it  is  placed  the  vane.  The  rain-gauge  is  placed  on  the  ground 
to  the  southwest  of  the  cabin  some  40feet,  and  has  a  full  exposure.  Instruments  all  in 
good  condition. 

BespectfuUy  sabmitted. 

W.  E.  SMITH, 
Observer-Sergeant  SiffnaUService,  U.S,A, 


Journal  abstract  from  June  1  to  June  30, 1873. 

MOUNT  MITCHELL,  NORTH  CAROLINA.  * 

Jiwe  1, 1873. — Foggy  weather,  with  variable  brisk  east  wind  at  the  beginning  of  the 
day.  Fair  weather,  with  steady  northeast  wind,  which,  until  6  p.  m.,  was  light  and 
pintle,  and  afterward  became  brisk,  until  midnight.  Cloudy,  foggy,  and  fair  weather 
until  midnight.  Temperature  rising.  Between  6  p.  m.  and  8  p.  m.  the  thermometer  fell 
considerably,  but  rose  slowly  until  midnight. 

Jwe  2.— Fair  and  clear  weather,  with  varia'ble  brisk  east  wind  at  the  beginning  of 
the  day.  From  4  a.  m.  the  wind  moderated  to  fresh,  and  continued  so  until  shortly 
after  7  p.  m.,  with  partly  fair  and  foggy  weather  and  increasing  temperature.  Toward 
night  the  fog  became  more  dense,  and  light  only  for  a  brief  time,  at  10  p.  m,  with  wind 
increasing  to  brisk  and  veering  to  northeast,  but  backing  toward  midnight  to  south- 
«a«t,  by  which  time  its  force  moderated  to  fresh.  Light  rain  commenced  to  fall  from 
11.15  p.  m.,  lasting  until  midnight.    Total  amount  of  rain-fall  during  the  day,  .04  inch. 

June  3.— Light  rain  continued  until  1.43  a.  m.  Foggy  weather,  with  verv  variable 
easterly  winds,  which,  until  3  p.  m.,  were  fresh,  increasing  to  brisk  until  after  9  p.  m., 
vhen  they  moderated  to  fresh  again,  througbont  the  day.  Heavy  rain  commenced  at 
9.15  p.  m.,  becoming  light  at  10.20  .p.  m.,  but  heavy  again  until  midnight.    The  wind 
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became,  by  7  p.  m.,  a  steady  east  onOi  and  continncd  so  until  the  close  of  the  day. 
Temperature  fulling.    Total  amount  of  rain-fall  daring  the  day,  .5t)  inch. 

June  4. — Rainy  weather,  with  variable  fresh  and  brisk  sonth  and  southwest  winds, 
continued  until  5.10  a.  ni.,  the  rain  being  partly  heavy,  partly  light.  Foggy  and  cloody 
weather,  with  fresh  southwest  wind,  which  during  this  time  was  steady  until  dooq, 
interrupted  only  for  25  minutes  by  light  rain  at  ll.'^O  a.  m.  Boggy  and  cloudy  weather, 
with  variable  fresh  southerly  and  westerly  winds,  until  3.10  p.  m.,  when  a  light  rain 
fell  until  4.30  p.  m.,  during  the  afternoon.  Fair  weather  from  fy.40  p.  m.  to  H.'io  p.  m^ 
with  variable  brisk  westerly  winds.  Foggy  until  midnight.  Heat-lightning  on  w<«t 
and  northwest  horizon  at  8  p.  m.  Temperature  slightly  increasing.  Total  amount  of 
rain-fall  during  the  day  .GO  inch. 

Jatie  5.— A  very  dense  fog,  with  very  brisk  westerly  winds  and  interrupted  only  once 
by  a  light  rain-shower  at  2.15  a.  m.,  prevailed  on  this  station  until  noon.  Foggy  and 
rainy  weather  until  midnight.  A  very  heavy  rain,  the  heaviest  experienced  so  far  at 
This  place,  fell  from  6.08  p.  hi.  until  7.05  p.m.,  the  depth  of  which  amounted  to .41 
inch.  Wind  continued  variable  and  brisk,  westerly ;  temperature  falling.  Total 
amount  of  rain-fall  during  the  day,  .83  inch. 

June  6.— Rainy  weather  continued,  with  brisk  and  fresh  variable  northwest  and^rert 
winds,  until  12.00  p.  m. ;  foggy  weather,  with  variable  northwest  and  north  wiDd,QDtil 
midnight,  by  which  time  the  wind's  force  had  greatly  moderated.  A  light  rain-«bower 
in  the  afternoon  from  4.22  p.  m.  until  4.48  p.  m. ;  temperature  still  falling.  Total 
amount  of  rain-fall  during  the  day,  .48  inch. 

June  7. — Fair  weather,  with  fresh  north  wind,  in  the  early  morning.  The  wind  being 
variable  backed  shortly  after  2  a.  m.  to  northwest.  As  soon  as  the  wind  backed,  the 
atmosphere  was  filled  with  fog,  at  first  somewhat  pretty  dense,  afterward  light,  and 
lasted  so  until  5.20  a.  m.  when  the  weather  became  fair.  Shortly  before  noon  and  for 
three  hours  in  the  afternoon  the  weather  was  cloudy,  but  continued  fair  from  3.10  p. 
m.  until  midnight.  The  variable  north  and  northwest  wind  moderated  in  force  greatly, 
being  gentle  from  10  p.  m.  and  backing  to  south  and  southwest  by  midnight.  Tem- 
perature slowly  rising. 

June  8. — Fair  weather,  with  gentle  bnt  variable  southeast  wind,  until  3.30  a.  m^  wbea 
the  weather  became  clear  and  remained  so  for  a  little  more  than  two  hours.  Geoer- 
ally  fair  until  9.20  a.  m.,  with  gentle  and  light  southeast  and  east  winds.  By  9.^  a. 
m.  the  wind  veered  to  south  and  toward  noon  to  sou tji west  and  the  sky  became  cor* 
ered  with  heavy  cumulus  clouds  moving  from  the  west.  The  weather  continued  clondj 
until  2.45.  p.  m.,  and  then  beciune  fog^y,  remaining  so  until  midnight.  At  2.45  p.  m. 
the  wind  backed  suddenly  to  the  east,  increasing  at  the  same  time  from  fresh  to  brisk. 
The  tempeniture  which,  until  2.45  p.  m.  was  steadily  but  slowly  increasing,  fell  rather 
rapidly  until  the  close  of  the  day.  Light  rain-shower  from  8.10  p.  m.  to  8.49  p.  m.  \ 
drizzling  rain  commenced  at  11.25  p.  m.  and  lasted  until  midnight.  Total  amount  of 
rain-fall  during  the  day,  .05  inch. 

June  9.~The  light,  drizzling  rain  continued  until  1.41  a.  m.,  the  wind  being  varia- 
ble, brisk  east  wind,  moderated  at  4.30  a.  m.  to  fresh,  and  veered  to  south.  Tbenuoo!- 
et«r  continued  to  fall  until  after  4  a.  m.  Weather  foggy  until  after  5  p.  m.  The  wind, 
after  veering  to  southwest  by  7  a.  m.  and  to  west  at  9.45  a.  m.,  became  lighL  At  4 
p.  m.  the  wind  veered  >to  northwest  and  a  calm  ensued  from  a  little  before  7  p.  m.  until 
shortly  after  8  p.  m.  Afterward  a  gentle  northwest  wind  spnmg  up,  backing  shortly 
to  west  and  southwest,  and  increasing  to  fresh  by  midnight.  Cloudy  weather  from 
5.25  p.  ni.  until  11.40  p.  m.,  when  a  pretty  den&ie  fog  envelo^d  this  i>eak.  The  temper- 
ature, which  had  been  slowly  rising  during  the  day,  fell  again  toward  midnight.  Total 
amount  of  rain-fall  during  the  day  .09  inch. 

June  10.— Cloudy  weather,  with  light  and  gentle  variable  and  steady  southwest  wind 
and  very  slowly  rising  temperature,  until  noon.  Light  rain-showers  from  8.05  a.  m. 
until  8.40  a.  m.  and  from  10.50  a.  m.  until  10..^>5  a.  m.  Cloudy  weather,  interrupted  fee 
u  short  time  by  a  dense  fog  at  3  p.  m.  and  foir  weather  from  4.40  p.  m.,  until  7.10  p.  m. 
prevailed  throughout  the  remainder  of  the  day.  Light  rain  from  12.25  p.  m.  nntil  Iti^' 
p.  m.  The  wind  increased  shortly  after  noon  to  fresh  and  brisk,  and  after  9  p.  m.  to  high, 
and  remained  so ;  a  variable  southwest  wiud  until  midnight.  The  temperature,  wliuh 
until  2  p.  m.  was  rising,  began  to  fall  rapidly  until  8  p.  m.,  continuing  steady,  bat  lov 
for  the  season,  until  the  close  of  the  day.  Total  amount  of  rain-fall  during  the  da\. 
.08  inch. 

June  11. — The  high  variable  southwest  wind  of  the  previous  day  continued  until 
after  1  a.  ni.,  when  it  moderated  to  brisk  and  veered  to  west  by  4.20  a.  m.  CIoihU 
weather,  until  after  3  a.  m.,  interrupted,  from  1.25  a.  m.  to  1.38  a.  m.^by  light  r^in.  VtKff 
from  after  3  a.m.  until  4.07  a.  m.,  when  a  light  rain  commenced  to  Ml,  ending  at  ^l."^ 
a.m.  Foggy  weather  afterward,  until  11.35  a.  m.,  when  again  a  light  rain  commencrti; 
by  this  time  the  brisk  west  wind  hod  backed  to  southwest,  and  moderated  to  fresh,  rv- 
mainingso  until  6  p.  m.,  but  veering  to  west  at  2.40  p.  m.,at  the  exact  time  the  nio 
ceased,  and,  toward  5  p.  m.,  to  northwest,  and  backing  shortly  before  6  p.  m.  to  Htutb- 
west.    Foggy  weather,  with  brisk  southwest  and  west  wind  until  7.35  p.  m.,  wben  a 
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light  drizzling  rain  commenced  to  fall,  not  ceasing  at  midnigbt.  At  midnight  the  wind 
had  veered  to  west,  and  moderated  to  fresh.  Temperature  low  for  the  season.  Total 
amoant  of  min-fall  during  the  day,  .61  inch. 

June  12.— Tbe  drizzling  rain  of  the  previous  day  ended  at  12.40  a.  m.  The  weather 
then  became  foggy,  and  continued  so  until  noon,  with  the  exception  of  a  light  rain 
from  4.05  a.  m.  until  4.25  a.  m.,  and  a  very  light  fog  at  11a.  m.,  disclosiug  the  sky  cov- 
ered with  cnmulus  clouds.  The  wind  continued  to  bo  a  very  variable  westerly  wiud, 
mostly  fresh,  uutil  9.45  a.  m.,  when  it  veered  to  northeast,  and,  after  blowing  from  this 
point,  for  abont  two  hours,  veered  suddenly  to  the  south,  but  backed  by  1  p.  n:.  again  to 
northeast;  at  4.20  p.  ra.  the  wind  veered  to  east,  and  continued  a  fresh  variable  east  wind 
until  midnight.  During  the  afternoon  the  weather  was  at  tirst  cloudy,  afterward 
foggy;  and,  by  4.18  p.  m., rainy,  and  continued  so  until  midnight.  Temperature  low 
and  slightly  fulling  toward  night.    Total  amount  of  rain-fall  during  the  day,  .55  inch. 

June  13.— The  weather  was,  after  the  drizzling  rain  ended  at  12.10  a.  m.,  foggy  until 
3.25  a.  m.,  when  the  somewhat  dense  fog  disappeared,  leaving  a  very  light  fog  only,  and 
(iisclosin^  the  sky  partly  covered  with  cumulus  clouds,  liy  7  a.  m.  the  fog  became 
denser,  and,  hiding  everything  from  view,  remained  so  until  the  close  of  the  day,  dis- 
cloetug  only  once,  at  6  p.  m.,  during  the  entire  time  a  great  part  of  the  sky.  Toward 
midnight  the  fog  was  very  dense.  The  wind,  during  the  entire  day,  was  very  variable. 
The  fresh  northeast  wind,  after  moderating  iu  force,  backed,  at  4.15  a.  m.,  to  west,  and, 
moderating  to  light,  veered,  at  7  a.  m.,  again  to  northeast,  but  backed,  by  8  a.  m.,  to 
north;  by  11  a.m.,  to  northwest,  and,  before  noon,  to  west,  after  which  time  it  veered 
to  northwest,  and  continued,  uutil  5.40  p.  m.,  when,  after  increasing  to  gentle,  the  wind 
backed  to  southwest,  and,  increasing  still  more  to  fresh,  backed,  shortly  after  9  p.  m.,  to 
east,  remaining  so  until  midnight.    Temperature  slightly  increasing. 

June  14. — Foggy  weather,  with  fresh  southeast  wind,  from  the  beginning  of  the  day 
nntil  1.35  a.  m.,  when  the  wind  veered  to  southwest  and  a  light  rain  began  to  fall,  end- 
ing at  2.40  a.  m.,  from  which  time  the  weather  continued  foggy  until  11.15  a.  ro.  The 
fog  toward  noon  became  very  dense.  The  variable  southwest  wind  Increasing  iu  the 
early  morning  to  brisk,  but  moderating  by  7  a.  m.  to  fresh,  backed  soon  to  south,  and 
shortly  afterward  to  southeast.  At  11.15  a.  m.  a  heavy  rain  commenced  and  continued, 
partly  heavy,  partly  light  rain,  until  6.15  p.  m.  At  the  same  time  the  rain  commenced 
to  fall  the  wind  backed  to  east,  but  veered  to  southeast  and  southwest  in  short  suc- 
cession, and  backed  again  to  east  by  4.30  p.  m.  At  ten  minutes  before  G  p.  m.  the  wind 
veered  to  southwest,  and  at  9.15  p.  m.  to  west,  remaining  so.  A  very  variable  fresh 
and  gentle  wind  until  midnight.  After  the  rain  ceased  to  fall  the  fog  cleared  for  a 
short  space  of  time,  disclosing  the  sky,  covered  with  cumulus  clouds,  and  the  valleys 
»arronnding  this. peak  filled  with  heavy  cumulus  clouds,  whose  upper  limits  were 
apparently  from  500  to  800  feet  below  this  station.  Partly  foggy  and  fair  weather 
until  midnight.  Temperature  slightly  diminishing.  Total  amount  of  rain-fall  during 
theday,  .^inch. 

June  15. — Fair  and  foggy  weather,  with  brisk  and  variable  northwest  wind,  until 
noon,  by  which  time  the  wind's  force  had  moderated  to  fresh.  At  1  p.  m.  the  fog  grad- 
ually disappeared,  disclosing  the  sky,  covered  with  heavy  cumulus  clouds.  The 
weather  became  cloudy,  and  continued  so  until  nearly  7  p.  m.,  when  it  cleared  to  fair, 
and  continued  so  until  midnight.  The  variable  fresh  northwest  wind  became  at  the 
same  time  a  steady  northwest  wind,  and  moderated  to  gentle  by  midnight.  Temper- 
ature slightly  increasing. 

Jane  16. — Generally  fair  weather  with  variable  fresh  westerly  winds,  which  at  3.40 
a>  m  veered  to  northeast,  but  backed  to  northwest  again,  after  moderating  to  gentle 
and  light,  at  10.25  a.  m.  At  the  same  time  the  weather  became  cloudy,  and  continued 
so  until  midnight,  only  once,  at  6  p.  m.,  clearing  to  fair  for  a  few  minutes.  The  wind 
being  mostly  light  and  gentle  was  a  variable  westerly,  when  at  8  p.  m.  it  became  a 
sieady  west  wind,  and  after  veering  at  10.30  p.  m.  to  northwest,  a  steady  northwest 
^ind,  remaining  so  until  the  close  of  the  day.  The  temperature  during  the  entire  day 
vas  considerably  rising. 

June  17. — Cloudy  weather  continued  until  5.20  a.  m.,  when  it  became  fair  until  9.40 
a.  m.,  by  which  time  the  sky  again  was  covered  with  cumulus  clouds,  continuing  so 
Qntil  4  p.  m.  At  4  p.  m.  the  cumulus  clouds  greatly  disappeared,  leaving  the  weather 
fair,  but  for  two  hours  only,  when  the  sky  was  entirely  clouded  over.  At  C.50  p.  m, 
thia  peak  was  enveloped  in  fog,  remainiug  so  until  midnight.  The  steady  uorth- 
wwt  wind  veered  by  4  a.  m.  to  northeast,  becoming  variable,  and  after  moder- 
ating from  fresh  to  light,  veered  by  9  a.  m.  to  south,  by  11  a.  m.  to  southwest,  and  at 
nwu  to  northwest.  Shortly  after  noon,  after  the  wind  had  veered  still  farther  to  north, 
and  backecl  again  to  northwest,  its  force  increased  to  gentle,  and  backing  to  west  in- 
creased to  fresh.  At  7  p.  m.  the  wind  had  veered  to  northwest,  but  bsicked  at  8.35  p. 
m.  to  southwest,  and  after  increasing  to  brisk  remained  a  variable  brisk  southwest 
nntil  midnight.  A  distant  thunder-storin  passed  at  12.10  p.  m.  southeast  of  this  station, 
moring  from  southwest  to  northeast.  Heat-lightning  from  B  p.  m.  until  10  p.  m.  north- 
east  of  this  statioa,  and  apparently  very  close  by.    Temperature  rising. 


Digitized  by  VjOOQ IC 


778         REPORT  OF  THE  SECRETARY  OF  WAR. 

June  IB. — Foggy  weather  at  the  beginning  of  the  day,  "which,  after  the  fog  had  dis- 
appeared, nearly,  at  1.20  a.  m.,  became  fair,  and  continued  so  until  shortly  after  3  a.  m., 
when  the  weather  beeanie,  for  about  30  minutes,  cloudy,  and  foggy  afterwards.  By 
9.15  a.  m.  the  fog  disappeared,  leaving  the  weather  fair,  but  for  a  short  time  only,  be- 
coming at  2  p.  m.  cloudy  and  tUreatening.  Light  rain  began  to  fall  from  2.15  p. 
m.  until  4.25  p.  m.,  after  which  time  the  weather  was  generally  foggy  until  midnight, 
with  the  exception  of  only  a  short  time,  at  6  p.  ra.,  when  it  was  cloudy.  Variable  hrisk 
and  fresh  westerly  winds  prevailed  during  the  entire  day.  A  heavy  thunder-storm 
passed  southwest  of  this  station,  moving  from  west  to  east,  at  2  p.  m.  Temperature 
slightly  falling.    Total  amount  of  rain-fall  during  the  day,  .14  inch. 

June  19. — Foggy  weather,  with  variable  brisk  northwest  and  west  winds,  until  10.40 
a.  m.,  when,  alter  the  weather  was  for  not  fully  one  hour  fair,  it  became  cloudy,  and 
continued  so  until  2.15  p.  m.  At  this  time  light  rain  began  to  fall,  ending  at  *l45p. 
m.  The  wind'  had  by  this  time  moderated  to  fresh,  and  was  a  variable  west  Tnml. 
Foggy  and  rainy  weather  until  midnight.  The  wind  at  7.45  p.  m.  increased  to  bri^^k 
and  high,  beiug'a  variable  northwest  and  west  wind,  and  continued  so  until  midui^^bt. 
At  2  p.  m.  a  heavy  thunder-storm  passed  southwest  of  this  station,  moving  from  west 
to  exist.    Temperature  steady.    Total  amount  of  rain-fall  during  the  day,  .15  incb. 

June 20.— Light  rain  and  foggy,  with  brisk  and  high  west  winds,  until  4.1^  a.  m.,  when 
the  rain  ended.  Foggy  weather,  with  variable  brisk  west  wind,  until  8.10  a.  m.,  wbco 
the  wind  veered  to  northwest,  but  backed  shortly  afterward  to  west,  and  a  heavy  rain 
began  to  fall,  ending  at  1.15  p.  m.  The  weather  then  became  foggy  and  remained  w 
until  midnight,  with  the  exception  of  the  time  from  3.15  ii.  m.  to  S.r^O  p.  m.,  when  » 
light  rain  fell.  The  wind  continued  to  be  a  variable  west  wind  until  8.25  p.  m.,  vtrr- 
ing  then  to  northwest,  and,  moderating  slightly  in  force,  remained  so  until  midnight. 
Temperature  nearly  uniform  throughout  the  entire  day.  Total  amount  of  rain-fall 
during  the  day,  1.50  inch ;  the  heaviest  fall  during  twenty-four  hours  so  far  reooniiii. 
June  21. — Foggy  weather,  with  brisk  variable  northwest  wind,  prevailed  until  t>.:i5 
a.  m.  The  fog  now  disap{>eared,  and  the  weather  became  fair,  remaining  so  until  I «"' 
p.  m.,  when  the  sky  became  overcast  with  cumulus  clouds,  which  again  cleare<l  away 
at  6.45  p.  m.  Fair  weather  from  6.45  p.  m.  until  midnight.  At  t?.15  a.  m.  the  variablV 
northwest  wind  veered  to  northeast  and  moderated  to  fresh,  but  backed  by  10  a.  ui. 
to  north,  and  having  become  a  gentle  wind,  continued  a  variable  northerly  to  wt's^t- 
crly  wind  until  8.10  p.  m.,  when,  after  increasing  to  fresh,  the  wind  was  a  variable 
southwest  wind,  remaining  so  until  midnight.  Ueat-lightuing  on  southern  horixoo  at 
10  p.  m.    Temperature  slightly  rising. 

June  22.— Fair  weather,  with  fresh  variable  westerly  winds,  which  by  7  a.  m.  moder- 
ated to  light,  prevailed  until  9.40  a.  m.  followed  by  cloudy  weather,  which  cootiuot^ 
until  5.41  p.  m.,  with  the  exception  of  the  time  from  2.30  p.  m.  to  2.55  p.  m.,  doriugthe 
passage  of  a  thunder-storm  moving  from  west  to  east,  with  heavy  rain  and  a  small 
amount  of  hail.  Light  rain  began  to  fall  at  5.41  p.  m.,  ending  at  7.14  p.  m.  Tbe 
weather  then  became  cloudy  until  9.18  p.  m.,  and  partly  fair  and  ioggy  until  midnigbt. 
The  light  variable  westerly  wind  veered  at  12.10  p.  m.  to  northeast,  and  at  2.30  p.  in. 
to  east,  increasing  in  the  mean  time  to  gentle,  and  after  backing  to  southwest  at  IVi> 
p.  m.  and  increasing  to  fresh,  continne<l  a  variable  southwest  wind  until  midnigbt. 
From  2  p.  m.  until  shortly  after  4  p.  m.  this  peak  was  completely  surrounded  by  tbos- 
der-storms,  of  which  only  one  passed  over  it,  at  2.'M)  p.  m.  Heat-lightning  soutbea»t 
of  this  station  at  8  p.  m.  Temperature  steady.  Total  amount  of  rain-fall  during  tbc 
day,  .29  inch. 

June  23. — Foggy  weather  from  the  beginning  of  the  day  until  2.50  a,  m.,  when  for 
nearly  one  hour  the  weather  became  fair,  and  cloudy  afterwards.  At  5,4S  a,  m.  tbf 
weather  had  cleared  to  fair,  and  continued  so  until  after  9  a.  m.,  when  it  bin^ame  u^^iiu 
cloudy  and  threat-ening  at  noon.  A  heavy  rain  fell  from  12.04  p.  m.  nntil  12.21 1».  us. 
Cloudy  weather  then  prevailed  until  5.35  p.  ni.,  when  a  thundev-stor.'ii,  advanciu^jfuHu 
northeast  to  southwest,  passed  this  station,  with  heavy  and  light  rain  from  .'di  jv  nu 
to  7.14  p.  m.  Light  rain  again  began  to  iiill  at  9p.  m.,  endiug  at  11.05 p.  m.,  froui  v(  b:i-h 
time  until  midnight  the  weather  cleared  to  fair.  Variable  fresh  we-steilj-  wimK  prt- 
vailed  until  7  a.  m.,  when  thoy  mo<lerat43d  to  gentle,  and  to  light  at  noon.  At 't*^^  p. 
m.  the  wind  backed  to  ea.st,  and,  after  increasing  to  fresh,  veered  at  4  p.  m.  to  *>ath- 
west,  at  4.30  p.  m.  to  northwest,  and  at  9  p.  m.  to  northeast,  and,  after  mcHleratin?  to 
gentle  and  light,  continued  so  until  midnight.  Siveral  thunder-.stonns  paM^d  l»\  thi-^ 
station,  one  at  11  a.  m.  in  the  northwest,  another  at  1  p.  m.  in  the  ea^t,  moving  trx  is 
south  to  north.  Two  thunder-storms  at  the  same  time  were  seen,  at  4.14  \\  ni.,  in  tbr 
northwcst  and  west.  During  the  passage  of  the  thunder-storm  over  thisttntiou  tN 
temperature  fell  very  rapidly,  but  rose  again  slowly  toward  midnight.  Ileat-Ji^irist- 
ning  in  the  northeast  at  9  p.  m.,  and  in  tbe  south  from  9  p.  m.  until  midnigbt.  Toul 
amount  of  rain-fall  during  tbe  day,  .41  inch. 

June  24.— The  day  began  with  fair  weather  until  5.40  a.  m.  Fomj,  and  shortly  aA«  r- 
ward  cloudy,  until  7.25  a.  m.  Fair  weather  then  continued  unninoon.  During  li'^ 
afternoon,  nntil  6.15  p.  m.,  the  weather  was  cloudy  and  threat«iiiog;   at  3  p.  d- 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICEE.  779 

two  distant  Iieavy  thander-storma  passed  by  this  station.  One  thnndor-stonn 
was  in  the  soathf  moving  from  southwest  to  northeast ;  and  the  second,  at  the  same 
time,  in  the  northeast,  moving  from  north  to  south.  A  third  distant  thunder-storm 
passed  by  at  3.25  p.  m.,  moving  from  west  to  east.  At  7  p.  m.  the  weather  had  cleared 
to  fair,  and  by  9  p.  m.  this  peak  was  abroaded  in  fog,  which  continued  until  midnight. 
The  wind  was,  during  the  entire  day,  very  variable.  A  gentle  northeast  wind  veered, 
at  1.15  a.  m.,  tosontbwest,  and,  after  increasing  to  fresh,  continueil  a  variable  northwest 
aud  west  wind  until  9.10  a.  m.,  which  by  10  a.  m.  had  veered  to  west,  and  by  11  a.  m. 
to  northeast.  From  after  II  a.  m.  until  after  4  p.  m.  a  light  northerly  w^ind  prevailed, 
and,  after  increasing  to  fresh,  continued  a  north  to  northwest  wind  until  midnight. 
Temperature  iucreasing  slightly. 

June  25. — Foggy  and  fair  weather,  with  variable  fresh  and  gentle  northwest  to  north- 
east winds,  prevailed  until  10.40  a.  m. ;  the  w^eather  became  cloudy  and  threaten- 
ing at  4.14  p.  m.  At  4.20  p.  m.  a  heavy  rain  began  to  fall,  moderating  by  5  p.  ui.  to 
light,  and  ending  at  5.32  p.  m.  Light  rain  again  began  to  full  at  6.40  p.  ui.)  with  wind 
veering  to  east,  and  continued  until  midnight.  Temperature  high  and  rising  until  2 
p.  ID.,  but  declined  very  rapidly  toward  night.  Total  amount  of  rain-fall  during  the 
day,  .7d  inch. 

June  26,— Light  rain  ended  at  12.38  a.  m.  Foggy  weather  afterward  until  3.50  a.  m., 
from  which  time  cloudy  weather  continued  until  ti.lO  a.  m.  Foggy  weather  then  pre- 
vailed until  9.11  p.  m.,  when  a  light  drizzling  rain  commenced  to  fall,  and' continued 
until  the  close  of  the  day.  Fresh,  steady,  and  variable  east  wind  prevailed  until  after 
7  a.  m.,  moderating  then  to  light,  and  backing  shortly  afterward  to  northwest.  By  I 
p.  m.  the  wind  veered  to  north,  and  at  1.25  p.  m.  to  northeast.  After  increasing  to 
freah  the  wind  veered,  at  4  p.  m.,  to  east,  and  increasing  to  brisk  shortly  after  6  p.  m., 
hot  moderating  to  fresh  again  after  8  p.  m.,  veered,  at  10.30  p.  m.,  to  southeast,  and 
ooutinned  so  until  midnight.  Temperature  fulling.  Total  ajnount  of  ram-fall  during 
the  day,  3Si  inch. 

Jtiiie'27. — The  light  drizzling  rain  of  the  previous  day  ended  at  3.25  a.  m.  Cloudy 
weather  afterward  until  5.15  a.  m.  At  5.15  a.  m.  a  thick  fog  surrounded  this  station, 
and  remaineil  so  until  midnight,  only  diminishing  in  density  during  the  afternoon  and 
Di^ht.  The  fresh  southeast  wind  veered  by  3  a.  m.  to  south,  and  shortly  after  to  south- 
west, and  after  becoming  gentle  during  the  forenoon  and  light  from  1  p.  m.  until  4.14 
p.  m.,  remained,  after  increasing  to  fresh  toward  night,  a  partly  steady,  partly  variable 
sonthwest  wind  until  midnight.  Temperature  steady,  but  rather  low.  Total  amount 
of  rain-fall  during  the  day,  .13  inch. 

June  2H. — Foggy  weather,  with  fresh  variable  southwest  wind,  which  at  7.49  a.  m. 
veered  to  west,  prevailed  until  1.25  p.  m.  The  fog  then  suddenly  disappeared,  disclos- 
iDg  the  sky  covered  entirely  with  heavy  cumulus  clouds,  but  shortly  after  3  p.  m.  fog 
again  surrounded  this  peak  aud  continued  the  remainder  of  the  day,  the  time  from  6.20 
p.  ni.  to  8.17  p.  m.  excepted,  during  which  a  light  rain  fell.  By  1  p.  m.  the  wind  had 
moderated  to  gentle,  and  had  become  a  steady  west  wind,  but  after  increasing  to  fresh 
at  5.45  p.  m.  waa  variable.  After  10  p.  m.  the  wind  veered  to  northwest  and,  modera- 
ting to  gentle,  continued  so  until  midnight.  Temperature  slowly  rising.  Total 
aoiount  of  rain-fall  during  the  day,  .15  inch. 

Jvne  29.— Foggy  and  rainy  weather  throughout  the  day,  but  rainy  chiefly  during  the 
afternoon  and  evening.  The  wind  until  2.50  p.  m.  was  a  variable,  fresh,  and  gentle 
west  to  southwest  wind.  At  2.50  p.  m.  the  wind  backed  to  south,  and  shortly  before  5 
p.  m.  to  southeast,  remaining  so  until  midnight.  Temperature  rising  slowly.  Total 
amonnt  of  rain-fall  during  the  day,  .59  inch. 

June  30.— Foggy  and  rainy  weather,  with  falling  temperature,  continued  throughout 
the  day,  the  rain  being  partly  heavy,  partly  light  rain.  Variable  fresh  and  brisk  south- 
(rast  to  east  wimls  prevailed  until  noon,  when  the  wind  veered  to  southwest,  aud 
shortly  afterward  to  west.  At  3.45  p.  m.  the  wind  again  veered  to  northwest  and  re- 
inaiue<l  besh  and  brisk  until  midnight.  Total  amount  of  rain-fall  during  to-day,  .95 
iuch. 

MONTHLY  SUMMARY. 

Mi'an  temperature  during  June,  1873 54^.  1 

Highest  ob«»rved  temperature 70^ 

Lowest  observed  temperature .-  4P 

Total  amount  of  rain-fall, 10. 07  in. 

Xuttiber  of  rainy  days 22 

The  prevailing  winds  were  from ; N.W.  andW. 

Kumber  of  miles  traveled 8,029 

Instruments  in  use  are  all  in  good  condition. 

W.  E.  SMITH, 

Observer, 
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Abstract  of  daXly  journal  kept  on  the  summit  of  Mount  MitcMl^  North  Carolina,  from  Jtljf 

1  to  July  31, 1873. 

July  1.— Fopgy  weather  continued,  with  brisk,  variable  westerly  wind,  until  9.40  a.  m,, 
when  the  fog  disappeared  and  fair  wftather  ensued,  reuiainingso until  aft^r2p.  m.;  cloody 
from  3  p.  m.  until  6  p.  ra.  By  7  p.  m.  the  weather  was  fair  again,  and  clear  by  10  p.id'm 
remaining  clear  until  miduiglit.  By  12  m.  the  brisk  northwesterly  wind  bad  roodeniN 
to  fresh,  and  backed  after  5  p.  m.  to  westerly,  and  by  8  p.  m.  to  southwesterly,  im-ivAv 
ing  to  brisk  in  the  mean  time  and  remaining  so  until  midnight.  Temperature  risiiig 
during  the  day,  but  falling  toward  night. 

July  2, — Clear  weather  until  2.10  a.  m.,  when  fair  weather  followed,  and  coutina^l 
until  noon  ;  cloudy  until  4.30  p.  m.;  fair  weather  then  prevailed  the  remaind<*roftli^ 
day.  Variable,  brisk  southwesterly  wind  prevaileduutil  6  a.  m.  The  wind  mixlemN 
to  fresh  after  6  a.  m.  and  veered  to  west  and  northwest,  and  becoming  gentle,  Uckrd 
at  2.20  p.  ra.  to  southwest,  and  continued,  after  increasing  to  fresh  and  to  brisk  at  ll.i'» 
p.  m.,  until  midnight.  Three  distant  thunder-storms  passed  by  the  station,  one  at  t  p. 
m.,  northeast  of  the  station,  moving  from  east  to  west,  another  at  2.40  p.  m.  in  the  eai>t, 
moving  from  noitheast  to  southwest,  and  the  third  at  4.05  p.  m.  iu  the  oortbwr^i, 
moving  from  south  to  north.    Temperature  rising  throughout  the  day. 

July  3. — Generally  fair  weather  with  steady,  high  temperature,  and  variable  north- 
westerly to  southwesterly  winds,  which  in  the  earlier  part  of  the  day  were  brit»k  %iA 
fresh,  but  moderated  to  gentle  and  light  at  noon,  and  increased  to  fresh  toward  uigfau 
prevailed  during  the  day. 

July  4. — Fair  and  foggy  weather,  with  fresh  westerly  winds,  nntil  noon.  The  wio-l 
calmed  for  a  brief  period  at  noon  and  the  weather  became  cloudy ;  generally  fj.r 
weather,  with  variable  fresh  and  brisk  westerly  winds,  nntil  midnight.  Ueat-ligbt- 
ning  from  10.10  p.  m.  until  midnight.    Temperature  high  and  rising. 

July  5. — Foggy  at  the  beginning  of  the  day.  A  heavy  thander-storm,  with  b«avT 
rain,  passed,  with  northwesterly  wind,  increasing  to  brisk  and  rapidly-falling  tem|ttrr- 
ature  over  this  station  at  from  1.35  a.  m.  to  2.20  a.  m.,  moving  &om  Bortbeast  to  mmth- 
west.  '  Generally  foggy,  with  variable  brisk  northwesterly  wind,  until  uooo.  A 
second  thunder-storm,  with  heavy  rain  and  a  small  amount  of  large  hail,  passed  ot«t 
at  from  2.34  p.  m.  to  3.40  p.  m.,  advancing  from  north  to  south.  Light  rain  and  fo^ 
weather,  with  variable  brisk  northerly  winds,  prevailed  until  midnight.  Tvta! 
amou  n  t  of  rain-fall  during  the  day,  1 .07  i  nches.  Distant  thunder-storms  passed  by  tlii* 
station  at  2  p.  m.,  one  in  the  north  and  the  other  in  the  northwest. 

July  6. — Foggy  weather,  with  variable  brisk  northwesterly  wind,  nntil  9.15  s-bl: 
fair  the  remainder  of  the  day.  The  wind,  after  moderating  to  fresh,  veered  at  4  p.  b 
to  noith  and  at  5.40  p.  m.  to  northeast,  increasing  in  the  mean  time  to  briak  again.  l*Qt 
moderated  to  light  toward  midnight,  after  becoming  a  steady  northeast  wiad.  Tro- 
perature  rising  very  slowly. 

July  7. — Generally  fair  weather,  with  variable  light  and  gentle  northerly  wiw**^ 
until  0.35  p.  m.  Foggy  weather,  with  wind  backing  to  southwesterly  aod  iiMrrea^u.: 
to  fresh  and  brisk,  until  midnight.    Temperature  rising  slowly. 

July  8.— Brisk  southwesterly  wind  and  dense  fog,  with  light  rain  at  6  a.  m..  until  11 
a.  m.,  when  wind  veered  to  northwest.  Cloudy  at  noon.  Foggy  weather  prevai'H^l. 
with  brisk  and  Iresh  northwesterly  wind,  until*  midnight.  Temperature  falling  ct  o- 
siderably.    Total  amount  of  rain-fall  during  the  day,  .03  inch. 

July  9. — Wind  veered  to  northeast  at  2  a.  m.,  with  fair  weather.  Heavy  euma**'* 
clouds  iu  the  valleys  below  from  4  a.  m.  to  6  a.  m.  At  8.20  a.  m.  the  wiod,  faavi!\: 
moderated  tx>  light,  veered  to  southeast,  and  calmed  entirely  at  10  a.  m.,  bnt  ikkmi  r*<( 
again  and  backed  to  northwest,  remaining  so  until  2.45  p.  m.,  when  it  veered  to  Di<rT.r 
east  and  east,  increasmg  in  the  mean  time  to  fresh.  Generally  elondy  weathrr  tri- 1 
8.20  a.  m.  until  7.30  p.  m.,  when  fog  settled  upon  the  mountains.  Light  rain  from  \vj£  , 
m.  to  10.45  p.  m.  Temperature  rising  slowly.  Total  amount  ot  rain-fall  daring*  u- 
day,  .02  inch. 

July  10.— Easterly  winds  with  light  rain  until  1.35  a.  m. ;  shortly  alter  2  a-  ro.  ti  • 
wind  veered  to  southwest,  and  the  fog  raised  about  3  a.  m.,  but  settled  again  ai  .'  . 
m.  and  remained  until  10  a.  m. ;  heavy  rain  at  11.45  a.  m.  Wind  veered  duiiug  ttc  mi 
teruoon,  with  li<5lit  showers,  from  southwest  to  south  and  to  west,  towanlsi  iiiHiDu*  ; 
increasing  to  brisk.  Distant  thunder-storms  at  5  p.  m.  iu  south  and  soathwtsi ;  U* 
lightning  iu  south  and  southeast  horizon  at  10  p.  m.  Fair  weather  from  t*.;is  p.  m.  urJ 
midnight.  Temperature  declining  slightly.  Total  amount  of  rain-fall  duriug  ihr  i..*} 
.50  inch. 

July  11. — Foggy  weather  with  brisk  and  steady  westerly  wind,  until  5.40  a.  m.,  vl  ^ 
the  wind  ve*?re<l  to  northwest  and  moderated  to  gentle ;  fair  weatiier  until  noou  ;  cl.n  i 
weather,  with  light  northwesterly  wind,  until  6.25  p.  m. ;  a  calm  occurred  at  o  (».  o. 
6.25  p.  m.  the  wind  veered  to  northeast,  and  shortly  afterward  to  east,  increas^ing  lo  fr* 
and  continued  with  foggy  weather  until  midnight.    Temperatures  risin|^. 
July  12.— Foggy  and  cloudy  weather  until  3.40  a.  m.  j  fair  until  6.10  a.  m^  x«  ben  i 
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settled  again ;  lif;ht  rain  from  8.50  until  10.10  a.  m. ;  steady,  brisk,  and  fresh  easterly 
wind  nntil  11.45  a.  m.,  when  wind  veered  to  southeast ;  partly  fair  and  cloudy  weather 
until 6.30 p.m. ;  fogs^y  with  variable, brisk  and  fresh  easterly  wind  until  midnight.  Toui- 
perature  steady.    Total  amount  of  rain-fall  during  the  day  .07  inch. 

July  13.— Foggy  weather,  with  variable,  fresh,  and  brisk  southeasterly  wind  until  8.10 
a.  m. ;  fair  nntil  8.40  p.  m.  At  12.20  p.  m.,  the  wind  backed  to  east,  and  continued  so 
until  midnight.  Foggy  weather  prevailed  from  8.40  p.  m.  until  midnight.  Tempera- 
ture steady. 

July  14. — Foggy,  with  fresh  sontheasterly  wind  at  the  beginning  of  the  day ;  at  1.35 
a.  m.  the  wind  veered  to  southwest  and  the  weather  became  fair,  remaining  so  until 
9.20  a.  m.;  cloudy  weather  with  light  showers  until  5  p.  m. ;  fair  the  remainder  of  the 
day;  light  and  gentle  variable  westerly  winds,  with  a  calm  at  1  p.  m.  until  midnight. 
Temperature  rising.    Total  amount  of  rain-fall  during  the  day,  .14  inch. 

JiUif  15. — Partly  fair  and  foggy  weather,  with  variable,  fresh,  and  brisk  northwesterly 
to  northeasterly  wind  until  9.15  a.  m. ;  cloudy  until  4.25  p.  m.,  when  a  heavy  rain  be- 
gan to  fall,  with  falling  temperp.ture  and  wind,  which  bad  somewhat  moderated,  in- 
creasing to  brisk  again.  The  rain  continued,  after  moderatin^r  to  light,  until  7.15  p.  m. ; 
fair  weather,  with  variable,  brisk,  and  fresh  northeasterly  wind,  prevailed  until  mid- 
nitrht.    Total  amount  of  rain-fall  during  the  day,  .31  inch. 

July  16. — Generally  fair  and  foggy  weather,  with  variable,  brisk,  and  fresh  north- 
easterly wind,  nntil  noon,  by  which  time  the  wind  had  moderated  to  light.  At  12.10 
p.  m.  the  wind  backed  to  north  west,  and  the  weather  became  cloudy,  remaining  so  nntil 
4.20  p.  in.  Fair  and  tbggy  weather,  with  variable  light  and  gentle  northwesterly  wind, 
and  a  calm  at  7  p.  m.,  until  midnight.    Temperature  rising. 

July  17. — Fair  w^eather  prevailed  until  10.20.  a.  m. ;  cloudy  until  6  p.  m.,  from  which 
time  the  weather  continued  fair  until  midnight ;  variable  westerly  wind  until  3.40  a. 
m.  The  wind  veered  then  to  northwest,  and  became  steady,  moderating  in  force,  and 
calmed  at  4.14  p.  m.  A  second  calm  at  7  p.  in  ;  afterward  a  variable  southwest  wind 
8et  in  and  continued  nntil  midnight,  increasing  gradually  to  brisk.    Temperature  rising. 

July  18. — Fair  weather  at  the  beginning  or  the  day,  which  by  2.15  a.  ni.  became  fog- 
gy and  continued  so  until  9.40  a.  m. ;  cloudy  and  rainy  until  2.45  p.  m ;  generally  foggy 
weather  then  prevailed  until  midnight.  Variable,  fresh,  and  brisk  southwesterly  to 
northwesterly  winds  throughout  the  day.  A  distant  thunder-storm  passed  by  this 
station  at  1  p.  m.  in  the  west,  moving  from  south  to  north.  Temperature  falling. 
Total  amount  of  rain-fall  during  the  day,  .38  inch. 

July  19. — Generally  foggy  and  cloudy  weather,  with  fresh  and  brisk  variable  north- 
westerly and  westerly  w^inds  and  rapidly  falling  tempera tura,  during  the  entire  day, 
with  the  exception  of  the  time  between  5.40  a.  m.  to  6.10  a.  m.,  and  5  p.  m.  to  5.05  p. 
m.jvben  alight  rain  fell,  and  from  11.4011.  m.  to  2.10  p.  m.,  during  which  time  the 
weather  was  fair,  clearing  toward  midnight.  Total  amount  of  rain-fall  during  the 
day  .03  inch. 

July  20.— Generally  cloudy  weather,  with  fresh  westerly  winds  and  falling  tempera- 
tare,  dnring  the  day.  Foggy  weather  toward  midnight.  From  8  p.  m.  to  9  p.  m.  the 
wind  had  calmed  entirely. 

JulyZl. — Foggy  and  cloudy  weather,  with  steady,  fresh,  and  gentle  west  and  north- 
west wind,  untir'3.40  p.  ra.  Fair  weather  until  midnight.  At  9  p.  m.  the  wind  calmed 
and  the  bky  was  perfectly  clear.    Temperature  still  declining. 

July  22.— Variable,  gentle  southerly  winds  and  partially  cloudy  and  fair  weather 
until  10  a.  m.,  when  the  wind  backed  to  northeast  and  soon  afterward  to  southwest ; 
daring  the  afternoon  the  wind  veered  to  east  and  south,  and  at  midnight  to  southwest. 
Generally  foggy  and  cloudy  weather  until  9  p.  m.  and  fair  until  midnight.  Tempera- 
ture rising  slowly. 

July  23. — Foggy  and  fair  weather,  with  variable  southerly  to  westerly  winds,  until 
7.25  a.  m.,  When  the  wind  veered  to  northwest.  Generally  cloudy  and  fair  weather, 
with  oeeasional  calms,  until  10  p.  m.,  when  the  weather  became  perfectly  clear.  Tem- 
peratare  nsing. 

July  24.— Clear  weather  until  3.30  a.  m. ;  fair  and  foggy,  with  steady,  gentle  north- 
west wind  until  p  a.  m.,  when  the  wind  veered  to  northeast,  and  finally  to  southwest. 
Clondy  and  foggy  weather^  with  occasional  calms,  until  9  p.  m.,  when  the  weather 
became  fair  and  clear  by  10.39  p.  m.  At  10.14  p.  m.  the  wind  veered  to  northwest  and 
north,  aud  continued  so  until  midnight.    Temperature  steady. 

July^. — Generally  fair  and  cloudy  weather,  with  variable  and  steady  northwest  to 
Bonthwest  winds,  until  noon.  Foggy  and  rainy  weather,  with  variable  south  and 
southwest  wind,  which  increased  to  brisk  by  8  p.  m.,  until  midnight.  Temperature 
■lightly  falling.    Total  amount  of  rain-fall  during  the  day,  .24  inch. 

July  26.— Foggy  and  rainy  weather,  with  variable  brisk  and  fresh  southwest  wind, 
antil  midnight.  Temperature  slightly  rising.  Total  amount  of  rain-fall  during  the 
day,  .19  inch. 

July  27.— Foggy  and  cloudy  weather  until  10.30  a.  m.,  when  rain  began  to  fall,  and 
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continued  witb  but  little  interrnption  nntil  midnight.  Steady  and  variable  mathvof^t 
wind  pi*evailcHl  during  tbe  day.  Three  thunder-storniB  passed  during  tht*  day  over  thi» 
station ;  the  tirst  with  light  rain  at  1  p.  m.,  advancing  from  north  to  Bouth ;  the  ««ect»ud 
and  third  with  heavy  rain,  moving  from  south  to  north,  at  6.40  p.  m.  and  ll.o5p.tn.K- 
spoctively.  A  distant  thunder-storm  i)a89ed  by  in  the  east  at  6  p.  ra.,  moviu^c  from 
south  to  north.  Temperature  steady.  Total  amount  of  rain-fall  duriug  the  day,  L':; 
inches. 

Jff/.V  28. — Rainy  and  foggy  weather  until  7.45  a.  m.,  when  the  weather  became  doodr, 
remaining  so  until  3.39  p.m.,  when  a  heavy  rain  began  to  fall,  ending  at  5.;t^  p.  tu. 
Foggy  weather  during  the  remainder  of  the  day.  Variable,  fresh,  and  brisk  westerljr 
winds  prevailed  throughout  the  day.  Three  thunder-storms  passed  over  this  »utioQ 
during  the  day  ;  the  firtit,  with  heavy  rain,  at  1  a.  m.,  moving  from  sooth  to  north.  Tbe 
second  and  third  thunder-storms  followed  each  other  in  short  succession  from  3.39  p.m. 
to  5.32  p.  m.,  uioviug  from  southeast  to  northwest,  during  the  passage  of  which  the 
greatest  amount  of  rain  tVll  so  far  here  on  record,  amounting  to  .99  inch  within  1  bonr 
and  ^\  minutes.  Temperature  steady.  Total  amount  of  rain-fall  during  the  day,  1.4;' 
inches. 

July  29. — Generally  fair  and  cloudy  weather,  with  steady  northwest  wind  and  slightly 
diuiinishiiig  temperature,  prevailed  throughout  the  day. 

July  30.— Fair  and  foggy  weather  until  7.'.V>  a.  m.  Cloudy  until  after  10  a.  m.  At 
11.25  a.  m.  light  rain  began  to  fall,  and  continued  with  little  interrnption  until  3.4o  p. 
m.  Generally  foggy  and  cloudy  weather  until  11.20  p.  m.  Fair  at  midnight.  Steadr 
northwest  wind  prevailed  until  7.20  a.  m.,  backing  then  in  short  succt-Ksion  to  «e$t, 
southwest,  south,  southeast,  and  finally  east,  until  noon,  and  continueil  a  variahW 
southerly  wind  with  increasing  force  .until  midnight.  Temperature  ri.siug.  T(»tai 
amount  of  rain-fall  during  Hie  day,  .31  inch. 

Julfi  31. — Fair  weather  until  8.15  a.  m.  Generally  foggy  and  cloudy  weather  pT«- 
vniled  the  remainder  of  the  day.  Light  rain  fell  from  1.15  p.  m.  to  2.55  p.  m.  Li^bt 
to  fresh  southerly  winds  until  6.20  p.  m.,  when  the  wind  veered  to  northwest,  and  la- 
creasing  to  brisk  continued  until  midnight.  Temperature'  steady.  Total  amount  (»f 
rain-fall  during  the  day,  .27  inch. 

MONTHLY  NUMMARY. 

Mean  temperature  during  Jiily,  1873 56^.4 

Highest  observed  temperature w ?>" 

Lowest  observed  temperature 4^- 

Total  amount  of  rain-fall 6J)9}n. 

Number  of  rainy  days .* 15 

The  prevailing  winds  were  from NW.  andS^V. 

Number  of  miles  traveled T.131 

All  instruments  in  use  are  in  good  condition. 

W.  E.  SMITH. 
Ohserver-SergeMty  SigtuU-Serrioc^  C.  S,  J. 


F. 

Abstract  of  journal  for  the  month  of  August,  1873 ;  station,  •umiiitf  of  Mount  MiteMl  Sartk 

Carolina, 

August  1.— Generally  fo^gy  and  clondy  weather,  with  steady  temperatnre  and  noflb- 
west  and  west  winds,  which  until  noon  were  variable  and  moatly  brisk,  bat  bccaiiM 
steady  and  fresh  during  the  remainder  of  tbe  day,  prevailed  throagbont  the  entire 
day.  ' 

August  2.— Fair  weather  in  the  earlier  morning.  Generally  tog^  and  clondy  until 
after  8  p.  m.,  when  the  weather  became  fair  and  remained  so  until  midnight*  Light 
rain  from  6.50  a.  in.  to  7.45  a.  m.  Steady  fresh  northwest  wind  prevailed  tbroiigb«Mit 
the  day.  Temperature  slightly  falling.  Total  amouot  of  rain-fall  daring  tbe  day,  .(^ 
inch. 

August  3. — Generally  fair  and  cloudy  weather,  with  rising  temperatare  and  steady 
fresh  nortnwest  wind,  prevailed  thronghout  the  day.  Light  rain  fell  from  6L30  p.  m.  to 
6.48  p.  in.,  and  from  7.20  p.  m.  to  7.40  p.  m.  A  distant  thunder-storm  passed  by  tbi« 
station,  in  tbe  south,  at  3  p.  m.,  moving  from  southwest  to  northeast.  Total  amount  of 
rain-fall  during  the  day,  .07  inch. 

August  4.— Fair  weather,  with  variable  westerly  winds,  until  7.35  a.  m.  GeoermllT 
foggy  and  rainy  weather  until  midnight.    Temperatare  slightly  falling.    Total  i 
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of  rain-fall  daring  the  day,  .55  inch.  Thnnder-storm  at  2.20  p.  m.,  moving  from  west 
to  east. 

Augitst  5.— Foggy  "weather,  with  variable  easterly  winds  and  falling  temperature, 
tbroQgboat  the  entire  day. 

Auffiut  6.— Generally  foggy  weather,  with  variable  easterly  winds,  nntil  9.15  p.  m., 
vhea  the  wmd  veered  to  soalh  and  the  weather  became  fair.  Temperature  low  for 
the  season. 

Attgast  7.^GeDerally  foggy  and  cloudy  weather,  with  variable  south  and  west  winds, 
throngboat  the  day.    Temperature  rising. 

Augiut  d. — Fair  Veather  prevailed  until  4.20  a.  m.,  when  fofr  settled  on  the  mount- 
ains and  continued  nntil  midnight.  Light  rain  fell  from  9.10  a.  m.  until  9.40  a.  m., 
and  partly  heavy  and  light  rain  from  4.25  p.  m.  to  5.10  p.  m.  Steady,  fresh,  and  bri^k 
Dorthwest  wind  prevailed  throughout  the  day.  Temperature  slowly  rising.  Total 
amoQDt  of  rain-fall  during  the  day,  .43  inch. 

Jitt^iMt  9.— Generally  foggy  weather,  with  heavy  rain  from  2.15  p.  m.  nntil  9.15  p. 
m.,  when  the  weather  became  fair.  Generally  brisk  and  fresh,  steady  and  variable 
Dorthwest  wind  pnn^ailed  during  the  day,  moderating  to  light  by  midnight.  Tempera- 
ture rising  but  slowly.    Total  amount  of  rain-full  during  the  day,  .20  inch. 

AtigufA  10.— Fair  weather  continued  until  10.15  a.  m.  Cloudy  until  noon.  At  1  p.  m. 
light  rain  began  to  fall,  increasing  to  heavy  during  tbepasHOgeof  athnuder-stonn,  which 
muved  trom  east  to  west  over  this  station  at  2  20  p.  m.  Cloudy  and  foggy  until  7.'.V2  ]). 
m.  Partly  heavy  and  light  rain  from  7.32  p.  m.  until  10.30  p.  m.,  clearing  toward  and 
at  midnight;  steady,  gentle,  and  fresh  northwest  wind  until  10.40  a.  m.,  when 
the  wind  veered  to  northeast  and  continued  a  variable  easterly  wind  until  midnight. 
Temperature  steady.  Distant  thunder-storms  in  southwest  from  2.30  to  3.15  p.  m. 
Total  amount  of  rain-fall  dnriug  the  day,  1.17  inch. 

Augwt  11. — Fair  weather  until  after  8  a.  m.  Generally  foggy  and  cloudy,  with  heavy 
raia  from  4.25  p.  m.  to  4.40  p.  m.,  until  6.20  p.  ro.  Fair  dnriug  the  remninder  of  the  day. 
Variable,  gentle,  and  fresh  northeast  to  south  winds  throughout  the  day.  Temperature 
falling.    Total  amount  of  rain-fall  during  the  day,  .15  inch. 

August  12. — Fair  weather  continued  until  8.25  a.  m.  Cloudy  until  7.30  p.  m.  Foggy 
the  remainder  of  the  day.  Gentle  au<l  fresh  variable  westerly  winds  prevailed  throuj^h- 
oQt  the  day.  Temperature  rising.  During  the  afternoon  three  distant  thunder-storms 
passed  by  this  station,  viz,  at  2  p.  m.  in  the  southwest,  at  5  p.  m.  in  the  northwest,  and 
at  6  p.  m.  in  northeast. 

AuguMt  13. — Light  rain  in  the  early  morning  from  12.25  a.  m.  to  12.40  a.  m.  Foggy 
aotil  6u25  a.  m.  At  6.25  a.  m.  a  very  severe  thunder-storm  with  heavy  rain  puHseil 
over  this  station,  advancing  from  north  to  south.  Heavy  rain  continued  until  1.1;')  p. 
ffl.  Clearing  at  3  p.  m.,  but  clouding  over  by  4.20  p.  m.  Foggy  from  6.48  p.  m.  until 
midDight.  Temi)eratnre  falling  rapidly  during  the  passage  of  the  thunder-storm,  and 
remaining  low  (luring  the  remainder  of  the  day.  Variable  desh  westerly  winds  i»re- 
vaiied  througbont  the  day.    Total  amount  of  rain-fall  dnriug  the  day,  1.90  inch. 

August  14. — Foggy  weather  until  noon,  when  the  fog  slowly  disappeared.  Sky 
covered  with  heavy  cumulus  clouds  until  after  5  p.  m.  Fog  again  then  settled  upon  t  he 
mountains.  Shortly  after  10  p.  m.  the  fog  nearly  disappeared,  revealing  a  cloudless 
sky,  and  remaining  so  until  midnight.  Temperature  low  and  falling.  Variable,  brisk, 
aud  fresh  west  and  northwest  winds  prevailed  throughout  the.day. 

AuguMt  15. — Fijggy  weather,  with  showers  of  light  rain  from  8.30  a.  m.  to  8.50  a.  m,, 
and  from  9.50  a.  m.  to  10.10  a.  m.,  until  noon,  when  the  fog  disappeared,  disclosing  the 
sky  covered  with  heavy  cumulus  clouds.  Fair  weather  prevailed  from  5.20  p.  m. 
aatil  midnight.  Temperature  low,  but  slowly  rising.  Variable  w^esterly  winds 
througbont  the  day.    Total  amount  of  raiu-fall  during  the  day,  .06  inch. 

August  16. — Generally  fair  until  8.25  a.  m.,  >Vhen  the  weather  became  cloudy,  remain- 
iag  so  nntil  3.40  p.  m.  Foggy  during  the  remainder  of  the  day.  Fall  of  light  rain 
from  3.10  p.m.  to  4.03  p.m.  and  from  6.15  p.m.  to  6.40  p.m.  Temperature  rising 
considerably.  Variable  fresh  westerly  winds,  which  moderated  to  gentle  and  light 
from  11  a.  m.  until  after  6  p.  m.  and  increased  then  again  to  fresh,  prevailed  throngh- 
oat  the  day*    Total  amount  of  rain-fall  during  the  day,  .04  inch. 

August  17. — Foggy  weather  continued  nntil  10.35  a.  m.,  when  a  light  rain  began  to 
&1I,  ending  at  11.08  a.  m.  Generally  foggy  and  cloudy  until  1.32  p.  m.  Partly  heavy 
and  light  rain  nntil  3.25  p.  m.,  clearing  at  4.14  p.  m.,  but  clouding  over  shortly  after- 
ward. Light  rain  again  fell  from  8.:i5  p.  m.  until  9.11  p.  m.  Foggy  the  remainder  of 
the  day.  Distant  thunder-storms  at  2  p.  m.  in  south,  at  8  p.  m.  in  west,  and  at  9  p.  m. 
in  southwest.  Heat-lightning  around  the  whole  horizon  from  7  p.  m.  to  7.45  !>.  m. 
VariiUile  freah  and  gentle  east  to  south  winds  until  noon ;  variable  fresh  south  to  south- 
west winds  nntil  midnight.  Temperature  slightly  rising.  Total  amount  of  raiu-fall 
daring  the  day,  .40  inch. 

August  16. — Foggy  weather,  with  heavy  rain  from  1.10  a.  m.  to  1.35  a.  m.,  nntil  shortly 
a/ter  8  a.  m.,  when  the  weather  became  cloudy,  remaining  so  until  2  p.  m.,  with  the 
exception  of  the  time  from  10.40  a.  m.  to  11.06  a.  m.,  during  which  light  rain  fell.     At 
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2  p.  m.  light  rain  then  began  to  fall,  becoming  heavy  at  2.10  p.  m.  dniing  the  pana^ 
of  a  thiiDder-storm,  which  advanced  slowly  from  west  to  east,  and  moderated  apuo  at 
2.53  p.  m.  The  rain  ended  at  5.15  p.  m. ;  cloudy  nntil  after  8  p.  m. ;  fair  the  reiuainder 
of  the  day.  Variable  fresh  and  brisk  south  and  southwest  winds  nntil  2  p.  m.,  wlirn 
the  wind  veered  to  northwest  and  moderated  to  gentle,  bat  increased  to  bri^k  ind 
veered  to  north  during  the  passage  of  the  thnnder-storm,  after  which  the  wind  backed 
to  west  and  remained  so,  moderating  to  light,  until  midnight.  Temiieratnre  hmdj; 
nntil  2p.m.,  but  falling  rapidly  nntil  3.10  p.m.,  when  it  roaesllghtiy  and  became 
steady.    Total  amount  of  ram-fall  dnring  the  day,  .70  inch. 

August  19. — Generally  fair  weather  nntil  7.30  a.  m. ;  clondy  until  noon  ;  foggy,  with 
fall  of  light  rain  from  3.25  p.  m.  to  4.45  p.  m.,  and  of  heavy  rain  from  6.3H  p.  m.  to  7.v 
p.  m.,  until  midnight.  Temperature  slightly  falling.  Variable  gentle  and  licbt 
westerly  and  easterly  winds,  with  occasional  calms  until  after  3  p.  m.,  when  the  wiud 
veered  to  north  and  northeast  and  iucreased  to  fresh,  remaining  so  until  midoigLt. 
Total  amount  of  rain-fall  during  the  day,  .54  inch. 

August  20.— Heavy  rain  at  the  early  beginning  of  the  day.  Fair  and  foggy,  witli 
light  rain  from  10.05  a.  m.  to  10.20  a.  m.,  until  noon.  Generally  foggy,  with  very  h«vT 
rain,  until  midnight.  Temperature  steady.  Generally  variable  light  to  fre»h  eanterlr 
wind,  with  occasional  calms  during  the  forenoon,  prevailed  throughout  the  day.  Toul 
amount  of  rain-fall  during  the  day,  2.08  inches. 

August  21.— Generally  foggy  and  cloudy  weather  prevailed,  with  light  ratn-fall  frtm 
2.30  p.  m.  to  2.40  p.  m.,  and  4.20  p.  m.  to  4.50  p.  m.,  thronghont  the  day.  VariAlHr 
fresh  southeast  to  west  winds,  with  a  calm  at  2  p.  m.,  daring  the  entire  day.  Tempei- 
ature  rising.    Total  amount  of  rain,  fall  during  the  day,  .16  inch. 

August  22.— Generally  cloudy  and  fair  weather  until  9.10  a.  m.,  fog^  until  10.46  a.  m. 
when  light  rain  began  to  fall,  increasing  soon  to  heavy  and  ending  at  11.36  a.  m. 
Light  rain  during  the  greater  part  of  the  afternoon.  Cloudy  antil  10.15  p.  m.  Fair 
nutil  midnight.  A  thunder-storm,  with  light  rain,  passed  over  at  3  p.  ro.  moving  fnM& 
northwest  to  southeast.  Steady  westerly  winds  until  10  a.  m.  Variable  freab  nortb- 
east  wind  until  midnight.    Total  amount  of  rain-fall  during  the  day  .25  inch. 

August  23. — Fair  weather  in  the  morning,  clondy  daring  the  forenoon  and  afteroooiL 
fair  until  midnight.  A  distant  thunder-storm  passed  by  at  2  p.  m.  in  the  nortbea<*t. 
Light  rain  from  3  p.  m.  to  3.25  p.  m.  Variable  east  to  northwest  winds  throagboot  tbc 
day.    Temperature  rising.    Total  amount  of  rain-fall  during  the  day,  .03  inch. 

August  24.— Generally  fair  weather,  with  rising  temperature  and  light  to  iresh  noitk 
to  northwest  winds,  with  occasional  calms,  prevailed  thronghont  the  day. 

August  25. — Fair  weather  continued  until  after  3  p.  m.  Partly  foggy  and  cloodr 
durinf^  the  remainder  of  the  day.  Light  rain-fall  from  6.30  to  6.50  p.  m.  Tempentcrr 
still  rising.  Variable  westerly  winds  prevailed  until  6.30  p.  m.,  when  a  steady,  bn^ 
northwest  wind  set  in  and  remained  so  until  midnight.  Total  amount  of  raio-^U  dnr- 
ing the  day,  .03  inches. 

August  126.— Partly  foggy  and  cloudy  weather  daring  the  entire  day,  with  the  ei- 
ception  of  the  time  from  6.40  p.  m.  to  7.20  p.  m.  when  a  heavy  rain  fell.  The  fresh  and 
brisk  northwest  wind  continued  steady  nntil  midnight.  Temperature  ialliDg  alovi;. 
Total  amount  of  rain-fall  during  the  day,  .11  inch. 

August  27, —Foggy  And  cloudy  weather  until  8.30  a.  m.,  when  it  became  &ir.  bet 
cloudy  again  shortly  after  1  p.  m.,  remaining  so  until  midnight.  Distant  thandtt- 
storms  at  9  p.  m.  in  west  and  north  and  at  3  p.  m.  in  southeast  and  east.  Tempetanxn 
falling.  Steady  iVesh  and  brisk  northwest  wind  until  after  1  p.  m.,  when  the  wind  bftckro 
to  west  and  moderated  to  gentle,  but  increased  to  fresh  by  midnight. 

August  28.— The  weather  continued  foggy  until  5.57  p.  m.,  when  a  light  rain  be|raa 
to  fall,  ending  at  8.10  p.  m.,  after  which  the  weather  became  fair,  but  was  fof^gy  ^^an 
by  midnight.  Variable  southwest  to  east  winds  throughout  the  day.  Temperatl:^ 
falling  considerabiv.  Heat-lightning  on  western  horizon  at  9  p.  m.  The  aingiUAr  ybt- 
nomenon  of  a  fog-bow  of  great  brilliancy,  caused  by  the  moon,  was  obaerved  at  V*  j^ 
m.    Total  amount  of  rain-fall  during  the  da^,  .34  inch. 

August  29.— Generally  fair  and  fo^gy  until  8  a.  m. ;  clondy  until  4J2&  p.  m. ;  parr  It 
fair  and  cloudy  until  midnight ;  variable  southwest  to  northwest  wind  prevailed  du- 
ring the  day.  Temperature  steady.  Light  rain-fall  from  3.15  p:  m.  to  3.40  p.  m.  !>.*- 
taut  thunder-storm  at  3  p.  m.  in  the  west.  During  the  latter  part  of  the  afternoon  tb-. 
valleys  were  filled  with  heavy  cumulus  clouds.  Total  amount  of  rain-&ll  dwing  th" 
day,  .06  inch. 

August  30. — Fair  weather  at  the  beginning  of  the  day,  foggy  nntil  10.30  a.  m. ;  cloodv 
nntil*  shortly  after  5  p.  m.;  generally  fair  the  remainder  of  the  day.  Clear  at  nudnigb;. 
Variable  fresh  to  brisk  westerly  winds  prevailed  throughout  the  day.  Tempefatui* 
steady. 

August  31.— Fair  weather  continued  until  5.25  a.  m.,  when  a  dense  fog  settled  oa  tt  t 
mountains,  remaining  so  until  shortly  aftier  6  a.  m. ;  cloudy  nntil  3  p.  m. ;  &ir  xlr 
remainder  of  the  day.  Variable  and  steady  westerly  winds  prevailed  thnm^hoat  t^t 
day.    Temperature  rising. 
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MOimiLY  6CMMART. 

Mean  temperature  during  Aup^ust 55^.3 

Highesr  ob»erv'ed  temperature 69^. 

Lou't»«t  observed  teiuperatare 4o^. 

Tut^il  amount  of  rain-fall 9.34  inches. 

Number  of  rainy  days 21 

The  prevailing  winds  were  from NAV. 

Xamtier  of  miles  traveled 6,156 

Instruments  in  use  are  all  in  good  condition. 

September  1. — Partly  fair  and  cloudy  weather,  with  rising  temperature  and  light  to 
fresh  variable  westerly  winds,  thronghout  the  day. 

September  2.— Generally  cloudy  until  3.35  p.  m.,  when  a  heavy  rain  began  to  fall,  end- 
iog  at  G.20  p.  m.;  foggy  until  9.20  p.m.;  fair  until  midnight.  Variable  gentle  to  fresh 
westerly  winds  prevailed  thronghout  the  day.  Temperature  slightly  falling.  Total 
auioaut  of  rain-fall  daring  the  day,  .52  inch. 

September  3. — Generally  foggy'and  cloudy  weather  with  steady  temperature  and  va- 
riable southeast  to  southwest  and  west  winds,  which  shortly  after  6  p.  m.  became  brisk 
throughout  the  day.  Light  rain  fell  from  2  p.  m.  to  2.35  p.  m.  Heat-lightning  at  7  p. 
m.  on  northeastern  horizon.    Total  amount  of  rain-fall  during  the  day,  .03  inch. 

September  4. — Partly  foggy  and  cloudy  weather,  with  falling  temperature  and  brisk 
variable  and  steady  southwest  to  northwest  winds,  throughout  the  day.  Fall  of  light 
rain  from  10.15  a.  m.  to  10.50  a.  m.    Total  amount  of  rain-fall  during  the  day,  .09  inch. 

September  5. — Foggy  weather,  with  slightly  rising  temperature,  and  variable  brisk 
southwest  to  northwest  wind  throughout  the  day.  Light  rain  fell  from  12.35  p.  m.  to 
1.35  p.  m.,  and  heavy  rain  from  .3.20  p.  m.  to  4.05  p.  m.,  during  which  time  the  wind 
veere4l  suddenly  to  northeast,  but  backed  to  northwest  after  the  rain  ended.  Distant 
thunder-storm  at  6  p.  m.  in  the  north.  Total  amount  of  rain-fall  during  the  day, 
>28  inch. 

W.  E.  SMITH, 
Observer- Sergeant  Signal-Service,  U.  S,  A, 


Abstract  of  journal  far  the  month  of  August,  1873. 

BASE  OF  MOUNT  BOTCHELL,  YANCEY  COUNTY,  NORTH  CAROLINA. 

July  29,  1873. — ^Arrived  at  "Old  Fort,"  McDowell  County,  North  Carolina. 

July  30.— -Proceeded  to  summit  of  Mount  Mitchell,  compared  barometer  with  those 
at  that  station,  and  selected  site  for  base  station. 

My  31.— Returned  to  "  Old  Fort." 

August  2.— Started  for  **  Toe  Eiver  Valley,"  in  a  wagon  drawn  by  three  mules,  trav- 
eled thirty  miles,  and  laid  over  for  the  night  at  the  uase  of  the  Blue  Ridge  Mouut- 
ains. 

August  3.— Crossed  the  "Blue  Ridge"  and  arrived  at  site  of  station  at  10  p.  m. 

August  4. — Commenced  to  put  instruments  in  position.    Worked  hard  all  day. 

August  5.— Everything  in  readiness  except  the  "  Daniells  "  battery  for  self-registering 
anemometer,  which  is  not  yet  in  order. 

Comparative  readings  of  barometers  Nos.  165  and  1915,   taken  on  the  summit  of  Mount 

Mitchell  July  30,  1873. 


Sammit  barometer,  (No.  185.) 

Base  barometer,  (No.  1915.) 

Time. 

Barometer. 

Attached 
thermomoter. 

Time. 

Barometer. 

Attached 
thermometer. 

10.40p.ni 

23.87 
23.  P8 
23.86 

23. 8G 
23.87 
23.87 
2a  86 

63 
63 
62 
62 
62 
62 
63 

10.40  p.m 

23.89 
2:^89 

2  J,  88 
23.89 
23  89 
23.  8« 
23.88 

63 

lO-'tOp.m 

noOp.m 

10..50  p.  m 

64 

11.00  p.m 

63 

niOikm   .  . 

11.10  p.m 

63 

lia9p.m   

11.20  p.m 

11.30  p.m 

62 

11 30  p.  m   . 

62 

11  40  p.  m....^]     "*..!... 

11.40  p.m 

63 

DOW 
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Tho  differenco  of  tho  readings  of  the  two  barometers  cannot  be  noted,  owing  to  the 
summit  station  not  being  fui-nished  with  the  instrumental  error  of  barometer  }so. 
185. 

August  G. — The  barometer  bos  fluctuated  some  during  the  day.  An  increase  of  pres- 
sure was  shown  from  G  to  9  a.  m.,  but  fell  off  .08  by  5  p.  m.,  and  increased  8li$;htly 
from  that  time  until  midnight,  giving  a  mean  of  27. 517.  The  thermometer  read  (10-  at 
1  a.  m,f  sank  gra<lually  until  5  a.  m.,  when  the  column  began  to  asceud  and  attAine<l 
a  maximum  of  80^  at  12  o'clock^  (noon,)  decreased  during  the  afternoon,  and  finaUy 
reached  a  minimum  at  54^  at  12  p.  m.  Mean  thermometer,  64^.2.  Humidity  ranf^ 
between  54  and  94  per  cent.  With  the  except  ion  of  a  ligh  t  easterly  wind,  from  tl  a.  m.  to  :2 
p.  m.,  the  atmosphere  has  remained  perfectly  calm.  About  one-half  of  the  sky  was  cot- 
ered  by  stratus  clouds  at  1  a.  m. ;  they,  however,  disappearetl  at  2  a.  m.,  only  to  re-ap}iesr 
at  3  a.  m.  and  remain  throughout  the  day,  varying  in  amount  from  one  tot  hree-fourtb». 
and  completely  covering  the  sky  at  last  observation.  Cumulus  and  cirrus  clouds  were 
observed  during  the  day ;  the  latter  having  a  great  elevation  and  being  verv  beaati- 
ful. 

August  7. — The  barometer  sank  unevenly  from  27.48  at  I  a.  m.  to  27.36  at  5  p.  ni.,and 
then  began  to  rise,  and  continued  until  midnight.  T^aily  moan  luirometer.  2T.4:^i 
Tho  minimum  temperature,  55^,  was  shown  at  1  a.  m. ;  the  mercury  then  began  to  nscend 
slowly,  and  after  7  a.  m.  accelerated  its  pace,  and  attained  a  maximum  of  76^  at  10 
a  m. ;  decreased  regularly  and  slowly  the  rest  of  the  day.  Daily  mean  thermometer, 
66^.2.  Humidity  range<l  from  63  to  95  per  cent.,  being  greatest  during  the  night  hour*. 
A  culm  lias  prevailed  throughout  the  eutiro  day.  Stratus  clouds  covered  the  sky  at  1 
and  2  a.  m.,  having  a  motion  from  the  south ;  by  3  a.  m.  they  had  partly  disapi>ean><i, 
but  soon  formed  again,  rendering  it  cloudy  at  4  a.  m. ;  they  broke  up  shortly  after,  aoil 
began  to  move  otf  from  the  southwest,  being  invisible  at  5.30  a.m.  Cumulus eloods 
now  appeared,  having  a  slow  motion  toward  the  northeast.  Cirrus  clouds  formed 
aft«r  7  a.  m.,  greatly  elevated ;  several  forms  of  the  "  curl  clouds  "  were  observwl.  tbr 
*' horse-tails"  and  '*  twisted  tufts"  being  the  most  numerous.  Stratus  clouds  formol 
again  at  9  a.  m.,  and  continued  the  remainder  of  the  day,  varying  in  amount  from  one 
to  four  fourths.  Cumulus  and  cirrus  clouds  were  seen  during  the  day,  their  inotioa 
being  from  the  west.  Some  very  well-defined  cirro-cumulus  clouds  were  obser>ed  st 
10  and  11  p.  m. 

August  8. — The  barometer  increased  a  little  from  1  to  9  a.  m.,  at  which  time  the 
maximum  reading  of  the  day  occurred,  and  then  began  to  decrease,  and  coutiuueti 
slowly  until  5  p.  m.,  having  then  fallen  .07  ;  from  that  time  until  midnight  its  coarw 
was  marked  by  fluctuations,  but  the  last  reading  shows  a  slight  gain.  Meain  daily 
barometer,  27.375.  A  steady  temperature  of  60->  was  shown  by  the  tbennooieter. 
between  the  hours  of  1  and  4  a.  m. ;  after  the  latter  hour  the  column  begsiu  to  aseeud 
and  attained  a  maximum  of  77"^  at  1  p.  m. ;  during  the  afternoon  and  evening  the  mer- 
cury sank  evenly,  and  finally  dropped  to  60*^  again.  Mean  daily  thermometer,  t3<>.*i. 
Humidity  ranged  from  73  to  100  per  cent.  Gentle  westerly  winds  were  felt  at  the 
hours  of  1,  4,  and  5  p.  m.,  the  remainder  of  tho  day  being  perfectly  calm.  A  fo$ 
arising  from  tho  river  enveloped  the  station  from  1  to  3  a.  m.,  but  dissipated  soon 
thereafter.  Stratus  clouds  covered  the  sky  at  4  a.  m.  and  as  tho  morning  advanced 
assumed  a  threatening  appearance,  which  was  verified  by  a  rain,  varying  from  light  to 
heavy,  commencing  at  8.25  a.  m.,  and  continuing  at  intervals  until*  1 1.25  a.  m.:  com- 
menced to  clear  up  shortly  after  the  rain  ceased ;  the  stratus  clouds  moved  off  from  the 
west  and  disappeared.  Large  masses  of  whito  cumulus  clouds  now  put  in  an  appearaace^ 
moving  slowly  from  the  west,  accompanied  by  a  few  silvery  cirrus  clouds  tioatin;;  at 
a  groat  height  in  the  air,  and  moving  much  slower  than  the  cumulus  clouds.  8trato« 
clouds  partly  covered  the  sky  at  2  p.  m.,  increasing  until  ram  descended,  at  4.4^  p.iD., 
lasting  only  a  short  time.  A  few  stratus  clouds  were  visible  during  the  evening,  and 
above  them  about  one-fourth  cirrrus  clouds,  which  at  one  time  assumed  the  cirro- 
stratus  formation.  A  fog  commenced  to  rise  at  10  p.  m.,  and  at  11  p.  m.  aH  was  hiddeo. 
Whole  amount  of  rain  collected  during  the  day,  .05. 

August  9. — The  pressure  of  the  air,  as  shown  by  the  barometer^  iocrease<l  sli^tly 
during  the  morning  until  9  a.  m.,  and  then  begau  to  decrease,  gomg  down  rvgiilariT 
until  5  p.  m.,  when  it  began  to  rise,  and  continued  advancing  the  rest  of  the  eventnj:. 
Mean  barometer,  27.«^1.  A  minimum  temperature  of  CO^  was  shown  from  1  to  3  a.oi, 
and  then  tho  mercury  commenced  to  rise  at  the  rate  of  one  degree  per  hour  until  after 
G  a.  m.,  when  it  rose  rapidly — the  7.14  a.  m.  showing  a  rise  of  six  degrees,  and  the  ^  a. 
m.  a  rise  of  10"^  since  last  observation.  After  8  a.  m.  and  until  3  p.  m.  the  cohimn  tine- 
tuatod  considerably  between  77^  and  80^,  the  latter  number  being  the  maxtumm.  aod 
was  roud  at  11  a.  m.  and  again  at  1  p.  m.  At  4  p.  m.  the  temperature  beinui  to  decline, 
and  was  still  falling  at  last  observation.  Mean  temperature,  69^.5.  The  percentage 
of  humidity  was  very  large,  being  above  90  per  cent,  for  thirteen  hours  of  the  day.  Ttie 
atmosphere  was  perfectly  calm  until  7.30  a.  m.,  when  a  gentle  wind  sprung  up  from  the 
northeast,  and  continued  steady  in  that  direction  for  six  and  a  halt  hours, being  the 
longest  time  that  wind  has  been  felt  since  the  establishment  of  the  station*    Caliutti 
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again  at  3  p.  m.,  and  remained  so  for  the  rest  of  the  day.  Srratns  clouds,  having  a 
tardy  motion  from  the  west,  covered  the  sky  at  1  and  2  a.  m.  A  foj;  theu  began  to  rise 
froiu  the  river  and  sides  of  the  mountains,  and  soon  hid  every  object  from  view,  which 
coDtiuued  until  after  4  a.  m.,  when  it  began  to  ascend,  forming  funr-fourths  stratus  at 
5  a.  m.,  and  dissipating  shortly  after  6  a.  ni.  Cumulus  clouds  now  formed  and  remained, 
looking  majestic  and  grand,  the  greater  part  of  the  day.  A  shower  of  rain  fell  between 
3.10  and  3.40  p.  m.  Stratus  clouds  were  seen  again  at  4.30  p.  m.,  and  continued  visible 
the  rest  of  the  evening,  varying  in  amount  from  one  to  four-fourths,  and  moving 
slowly  from  the  west  and  north.  Another  shower  of  rain  fell  from  7.2i0  to  8.30  p.  m. 
Cirro^umulus  clouds  were  seen  at  9  and  11  p.  m.,  but  were  not  well  defined.  A  fog 
formed  and  hid  everything  at  12  p.  m.  Amount  of  rain  collected  during  the  day,  .08. 
A  very  heavy  dew  has  been  deposited  every  Aight  during  the  past  week. 

August  10. — ^Tho  barometer  has  fluctuated  continually  to-day,  the  oscillations  being 
comprehended  between  27.38  and  27.43.  Mean  barometer,  27.390.  The  thermometer 
was  unsteady  in  the  early  part  of  the  morning,  falling  off  from  63^  at  1  a.  m.  to  a  mini- 
mnm  of  59^  at  .5  a.  m.  After  G  a.  m.  it  began  to  rise,  and  acquired  a  maximum  of  81^ 
at  11  a.m.  and  fell  10^  within  the  next  hour,  (rain  falling  at  the  time,)  commenced  to 
hoe  again  at  1  p.  m.  and  continued  slowly  until  5  p.  m.,  when  it  began  to  sink,  going 
dowrn  gradually  to  GO'^  at  12  p.  m.  Mean  thermometer,  69°.l.  Calm  from  1  to  3  a.  m., 
and  then  a  light  northeaster  was  felt,  but  soon  died  away.  A  light  northwest  breeze 
set  in  at  9  a.  m.,  but  changed  to  northeast  at  10  a.  m.,  and  remained  in  that  direction 
until  after  4  p.  m.,  when  it  calmed  again.  A  gentle  north  wind  sprung  up  about  7  p.  m., 
changing  to  northwest  at  7.30  p.  m.,  and  kept  that  direction  until  10.20  p.  m.  and  then 
?ri?w  calm.  The  fog  reported  in  my  journal  at  12  p.  m.  of  yesterday  still  continues 
this  morning,  and,  if  possible,  grows  more  dense.  After  4  a.  m.  it  partly  cleared  off  and 
rvvealed  about  one-fourth  cirrus  clouds,  and  soon  after  6  a.  m.  had  entirely  disappeared. 
Cirro-cnmulus  clouds  were  then  seen  moving  from  the  west.  Cumulus  clouds  soon 
Nicceeded  the  compound  combination,  and,  from  the  intense  heat  of  the  sun,  rose  up  in 
large,  rounded,  beautiful  masses,  which  covered  the  sky  at  11.30  a.  m.  A  thunder-storm 
commenced  very  suddenly  at  11.35  a.  m.,  and  soon  the  rain  became  general  and  the 
valley  filled  with  rain-clouds.  Rain  ceased  at  12..30  p.  m.  Stratus  clouds  were  visible 
during  the  greater  part  of  the  remainder  of  the  day.  Cumulus,  cirrus,  and  cirro-cumu- 
lus were  also  seen  moving  from  some  northerly  point  until  hidden  by  stratus  clouds  at 
»».20  p.  m,  A  light  shower  of  rain  fell  from  6.38  p.  m.  to  6.55  p.  m.  Commenced  again, 
very  heavy,  at  7.25  p.  m.,  the  water  at  times  coming  down  in  torrents.  Kain  ended  at 
^.4t)  p.  m.,  and  the  clouds  began  to  clear  off  and  at  11.30  p.  m.  had  all  disappeared,  but 
a  fog  commenced  to  form  and  was  fast  covering  objects  at  last  observation. 

Augiut  11. — ^The  barometrical  column  oscillated  some  to-day,  but  the  fluctuations  are 
not  snch  as  to  call  for  special  remark.  Daily  mean  barometer,  27.372.  The  ther- 
mometer waa  steady  at  61^  and  60°  until  after  6  a.  m.,  when  it  began  to  increase 
aud  went  up  to  a  maximum  of  70°  at  11  a.  m.,  and  sank  gradually  to  a  minimum 
of  oli*^  at  12  p.  m.  Mean  daily  temperature,  67o.7.  The  humidity  to-day  has  been 
great;  the  hygrometer  indicated  100  %  at  6  a.  m.  Calm  from  1  to  8.30  a.  m.; 
a  gentle  breeze  then  set  in  from  the  southeast,  and  kept  steady  at  that  point  until  3.15 
p-  m..  and  from  that  time  until  after  dark  there  ensued  a  succession  of  calms  and  light 
•*3st  winds,  bnt  finally  calmed  at  9  p.  m.,  remaining  so  at  last  observation.  A  dense 
fog  hung  over  the  station  until  6  a.  m.,  and  then  began  to  lift,  and  as  it  iiscended  dis- 
sipated and  had  entirely  dissolved  at  7  a.  m.  Stratus  clouds  were  seen  for  a  few  hours 
after  sunrise,  and  also  a  few  cirrus  and  cumulus.  The  stratus  and  cirrus  clouds  hjul  all 
disappeared  at  9.30  a.  m.,  leaving  lofty  cumulus  clouds,  varying  in  amount  from  one 
to  two  fourths,  and  moving  for  a  couple  of  hours  from  the  southeast,  but  chaugecl  di- 
rection to  northwest  at  1  p.  m.  and  to  south  .at  2  p.  m.  Stratus  clouds  now  formed,  and 
T^'ith  the  curaulns  clouds  increased  until  the  sky  was  overcast,  at  5  p.  m.  Stratus  clouds 
continued  increasing,  hiding  the  upper  clouds,  and  presented  a  threatening  appearan<|& 
^»oon  after  sunset.  A  light  rain  fell  about  dark ;  the  amount  collected  being  too  small 
for  measurement.  Cleared  up  soon  after  the  shower ;  the  stratus  clouds  moved  oft'  from 
the  soQtheast,  revealing  one-fourth  cirrus  clouds,  progressing  slowly  toward  the  east. 
A  perfectly  clear  sky  was  observed  at  9  p.  in.,the  moon  and  stars  shining  brightly.  About 
onc-fonrth  cumulus  clouds  formed  a  little  before  10  p.  m.,  but  soon  passed  over  from 
the  south,  and  shortly  after  cirrus  clouds,  greatly  elevated,  and  moving  the  opposite 
direction  to  that  of  the  cumulus  clouds,  were  seen.  At  midnight  ill-defined  cirro-cumu- 
lus clouds,  having  the  appearance  of  the  shorn  side  of  a  fleece  of  wool,  w^ere  noticed 
moving  from  the  southw^est.  At  the  same  time  a  long  line  of  fog  could  be  seen  lying 
close  to  the  base  of  the  mountains,  and  encircling  the  whole  valley.  A  halo  around  the 
mwu  was  first  noticed  at  10.45  p.  m.,  the  color  being  of  a  faint  yellow  or  straw*  color, 
the  outer  edges  being  tinged  with  a  pale  red. 

Augu9t  12. — ^The  barometer  fluctuat<ed  between  27.35  and  27.37  until  9  a.m.,  and  then 
commenced  to  fall  and  sank  quite  rapidly  to  27.28  at  3  p.  m.,  oscillating  between  that 
height  and  27.31  the  rest  of  the  day.  Mean  barometer,  27.324.  The  thermometer  ex- 
hibited its  miniinnm  of  57*^  at  2  a.  m.,  and  increased  to  a  maximum  of  79^  at  11  a.  m., 
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and  after  fluctnating  some  hours  in  the  seventies  decreased  to  64^  at  midnight.  Mean 
thermometer,  67 "^.9.  Humidity  ranged  between  61  and  94  per  cent.  A  culm  from  1 
to  9  a.  m.  was  succeeded  by  a  light  east  wind,  which  lasted  until  after  3  p.  m.,  lifiug, 
however,  interspersed  with  short  calms.  A  dead  calm  took  place  at  4  p.  m.,  tb«  at- 
mosphere remaining  iu  this  condition  at  last  observation.  A  fog  hid  all  objects, 
except  those  in  close  proximity,  until  6  a.  m.,  clearing  off  then,  and  at  7  a.  ro.  a  tew 
stratus  and  cirrus  clouds  were  seen,  the  cirrus  clouds  moving  from  the  northwest. 
These  clouds  soon  disapp««ared  and  gave  place  to  cumulus  clouds,  having  a  slow  niutinn 
from  the  northwest,  and  increasing  until  they  covered  the  sky.  Rain  to  theamoaatoC 
.09  fell  between  3.55  p.  m.  and  4.30  p.  m. ;  stratus  clouds  varying  in  amount  from  oue 
to  four  fourths  were  observed  from  that  time  until  last  observation. 

August  13. — The  barometer  continued  sinking  unevenly  throughout  the  entire  day. 
Mean  barometer,  27.223.  The  thermometer  was  steady  at  64*^  from  1  to  6  a.m.; 
advanced  very  slowly  to  a  maximum  of  73^  at  2  p.  m.,  and  sank  evenly  to  a  miuimum 
of  55^  at  midnight.  Mean  thermometer,  64^.5.  Humidity  ranged  between  67  aud  94 
per  cent.  Calms  and  light  easterly  and  northeasterly  winds  succeeded  each  other 
throughout  the  day.  Dork,  gloomy-looking  stratus  clouds  hung  over  the  valley,  aud  as 
the  morning  advanced  gi'ew  more  heavy  aud  threatening,  took  up  a  rapid  motion  from 
the  west  and  approached  nearer  the  earth.  Rain  began  at  5.05  a.  m.,  and  fell  rather 
heavy  at  times,  ceasing  at  9.30  a.  m.  Another  shower  fell  between  10.55  and  11.10  a.  m. 
Stratus  clouds  cleared  off  after  1  p.  m.  and  cirrus  clouds  put  iu  an  appeanince,  moving 
from  the  southwest.  Stratus,  cirrus,  aud  cnmulns  clouds  were  visible  until  6.30  p.iu., 
when  they  disappeared,  leaving  a  clear  sky.    Whole  amount  of  rain,  .94. 

Jugust  14. — The  barometer  decrejised  irregularly  to-day.  Mean  barometer,  27.1*^. 
The  temperature  has  been  rather  unsteady,  reading  53^  at  1  a.  m.;  fell  to  a  minimum 
of  5P  at  3  a.  m.  Commenced  to  rise  at  4  a.  m.  and  went  up  suddenly  twelve  degrees 
between  6  aud  7  a.  m.,  then  reading  70^,  which  was  the  maximum  of  the  day.  Alter 
this  it  fell  off  to  67^  aud  68^,  but  at  noon  reached  the  maximum  point  asain  and  re- 
mained there  for  three  hours,  aud  then  decreased  to  57^  at  7  p.  m. ;  it  niictnated  be- 
tween 57^  and  59^  the  rest  of  the  day.  Mean  temperature,  61^.2.  Calm  the  first  three 
hours  of  the  morning,  and  then  a  light  northeast  wind  set  in,  changing  at  9  p.  m.  to 
north,  in  which  direction  it  remained  until  5  p.  m.  and  then  calmed,  lasting  two  bouia 
For  the  remainder  of  the  day  there  ensued  a  succession  of  calms  and  light  north  aud 
northeast  winds.  Clear  at  1  a.  m.,  but  a  fog  began  to  rise  from  the  river  and  sides  of 
the  mountains,  hiding  everything  at  2  a.  m.  At  3  a.  m.  it  began  to  rise,  forming  aa  it 
ascended  large  cumulus  clouds,  which  covered  three-fourths  of  the  sky  at  4  a.  uu,  and 
took  up  a  motion  from  the  northwest,  disappearing  to  the  southeast.  Stratus  formed 
soon  after,  increased  to  three-fourths,  aud  were  also  moving  from  the  northwest,  whiie 
the  upiier  atmosphere  ^vew  hazy.  Stratus  aud  cumulus  clouds  were  observed  dortng 
the  greater  portion  of  the  day,  the  cumulus  moving  from  the  northwest,  whUe  the 
atmosphere  at  station  was  tranquil,  or  passing  gently  from  the  north. 

Received  a  set  of  signal  equipments  and  three  original  records  to-<lay. 

Auguat  15. — The  barometrical  column  has  been  in  continual  motion  to-day,  ri.*iog 
and  falling  alternately ;  the  last  observation,  however,  shows  an  increase  of  .1**. 
Mean  barometer,  27.lb7.  The  temixjrature  increased  steadily  until  9  a.  m.  and  then 
remained  motionless  until  noon,  advancing  then,  attaining  a  maximum  of  7^'  at  ^  p. 
m.,und  sinking  gradually  to  a  miuimum  of  53^  at  midnight.  Mean  thermometer, 
64^..%.  Humidity  ranged  between  65  and  94  per  cent.  A  calm  at  1  a.  m.  was  me- 
ceedcd  by  a  northerly  breeze  at  2  a.  m.,  which  calmed  at  3.30  a.  m.,  only  to  be  broken 
by  a  light  north  wind  at  4.15  a.  m.,  w^hioh  kept  steady  at  that  point  until  4.30  p.  m., 
aud  then  calmed,  remaining  so  at  12  p.  m.  Two-fourths  stratus  and  ono-fourth  cumuln$ 
clouds  with  fair  weather  are  reported  at  1  a.  m.,  but  soon  became  cloudy  as  tiie  stratus 
clouds  increased  and  covered  the  entire  sky  at  2  a.  m.,  having  a  slow  motion  from  the 
uttrt Invest.  A  break  in  the  stratus  clouds  at  4  a.  m.  revealed  abont  one-fourth  cumnlus 
clouds  moving  slowly  from  the  u^rth  ;  the  stratus  soon  closed  up  again  and  remaiurd 
so  until  rain  began  to  descend  at  7.10  a.  m.,  lasting  until  7.36  a.  m.  Stratns  clouds 
began  to  disap])ear  about  10.30  a.  m.,  and  soon  were  lost  to  view  ;  the  sky  filled  up 
with  cumulus  clouds  which  were  now  moving  from  the  west.  All  clouds  cleared  away 
about  sunset,  affording  a  remarkably  clear  night. 

AuguHt  16. — The  barometer  was  steady  uutii  4.30  a.  m.  and  then  commenced  (o  rise, 
and  continued  until  2  p.  m.  For  the  next  three  hours  it  sank  .08  and  advanced  fmm 
that  time  until  12  p.  in.  Mean  barometer,  27.248.  The  thermometer  declined  n'g* 
ularly  from  5^i^  at  1  a.  m.  to  a  minimum  of  49^  at  6  a.  m.,  (this  being  the  lowest  readiuj; 
since  the  establishing  of  the  station  ;)  for  the  next  three  hours  the  column  went  up 
rapidly,  reading  respectively  6^,  7^\  aud  9^  higher  than  the  observation  preee<linj:- 
The  mnximum,  75^-',  wius  shown  at  11  a.  m.,  and.  after  fluctuating  between  that  iM»iut 
aud  73^  for  the  next  two  hours,  declined  evenly  to  63*^  at  last  observation.  Mi-aa 
thermometer,  63^.9.  A  calm  existed  during  the  early  morning,  but  waa  broken  b>  a 
light  west  wind  at  5  a.  m. ;  calmed  soon  after,  and  during  the  remainder  of  the  tUy 
thert^  were  alternately  calms  and  light  north  winds.    A  fog  had  settled  over  the  vaUey 
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and  hid  everj'thing  at  1  a.  m. ;  at  5  a.  m.  it  broke  up  and  discovered  one-fourth  cirro- 
cuiunlus  clouds  moving  rapidly  from  the  west,  and  increasing  to  two-fourths  by  6  a. 
m.,  and  soon  after  disappeared.  The  fog  as  it  ascended  resolved  itself  into  cuuuihis 
clouda,  which  were  visible  the  greater  portion  of  the  day,  varying  in  amount  from  one- 
to  fonr-fourtbH,  and  were  moving  from  the  west  while  the  lower  atmosphere  grow 
hazy.  Aboat  4  p.  m.  the  cumulus  clouds  grew  heavy,  closed  up,  sank  down  the 
numutaius,  close  to  the  earth  iu  the  valley,  forming  a  complete  veil.  Raiu  commenced 
at  G.55  p.  m.,  and  ceased  at  7.10  p.  in.,  the  amount  being  too  small  for  measurement. 
Stratus  elonds  were  seen  during  the  rest  of  the  evening  covering  the  entire  sky. 

August  17. — The  barometer  was  almost  luotiouless  from  1  to  5  a.  m.  and  then  began 
to  rise.  At  10.30  a.  m.  the  advance  was  checked,  and  in  a  short  time  the  column  began 
to  sink,  continniug  until  G  p.  m.,  and  .after  rising  for  a  couple  of  hours  remained  sta- 
tionary until  midnight.  Mean  barometer,  27.311.  The  thermometer  stood  at  6^^  at 
1  a.  m.,  but  dropped  to  a  minimum  of  60^  at  2  a.  m.,  and  held  that  point  until  6  a.  m. ; 
coiumeuced  to  rise  rapidly,  reaching  76°  at  9  a.  m. ;  fell  to  74°  by  9.30  a.  m.,  and  kept 
that  height  until  11  a.  m.,  when  it  again  ascended,  reaching  a  maximum  of  77°  at  noon. 
Between  1.40  and  2  p.  m.,  while  a  shower  of  rain  %\  as  falling,  the  column  sank  seven 
flegree.s.  At  3  and  4  p.  m.  it  read  72°  and  sank  evenly  to  61°  at  last  observation. 
Mean  thermometer,  67°.l.  No  air  was  stirring,  except  a  light  north  and  northeast 
wind  at  8  and  9  a.  m.  until  11.30  a.  m.,  when  a  gentle  breeze  was  felt  from  the  south, 
remaining  steady  in  that  direction  until  4.30  p.  in. ;  it  died  away  and  continued  calm 
at  11  p.  m.  The'  clouds  have  been  very  changeable  to-day.  Cirrus,  cirro-cumulus,  and 
Btratns  clouds  are  reported  at  .1  and  2  a.  m.,  the  upper  clouds  moving  from  the  west 
while  the  stratus  clouds  were  progressing  toward  the  southeast,  and  increased,  hiding 
the  upper  atmosphere  at  3  a.  m.,  but  opened  soon  after,  revealing  the  upper  clouds  and 
disappearing  at  t).30  a.  m.  Cirro-cumulus  were  visible  until  after  10  a.  m.  Cumulus 
fonu^  about  6.40a.  m.,  and  went  on  increasing  until  rain  descended,  between  11  a.  m. 
and  12  m.  A  heavy  shower  fell  between  1.40  and  2.45  p.m.  Cuumlus  and  ciiTus 
donds  were  observed  until  6.30  p.  m.,  and  then  cleared  away,  leaving  a  haze  in  the 
opper  regions.  A  few  stratus  clouds  were  visible  at  8  p.  m.,  which  grew  heavy,  and 
rained  for  a  short  time,  the  balance  of  the  sky  being  free  from  clouds.  Whole  amount 
of  rain  collected  during  the  day,  .28. 

Aygust  18. — The  barometer  has  been  constantly  in  motion  during  the  day,  but  the 
flnctnations  did  not  exceed  .04.  Mean  barometer,  27.311.  The  temperature  was  steady 
at  6P  and  63°  until  7.30  a.  m.,  and  then  advanced  evenly  to  a  maximum  of  75^  at  noou, 
and  after  1  p.  m.  fell  off  evenly  to  a  minimum  of  60°  at  9  and  10  p.  m.  Mean  ther- 
mometer, 65°.  The  percentage  of  humidity  has  been  high,  ranging  from  72  per  cent. 
to  100  per  cent.  A  continued  calm  was  broken  by  a  gentle  north  wind  at  9  a.  m.,  which 
cbangwl  to  sontb^sontbeast  and  back  to  north  again  in  the  next  few  hours.  Calmed 
aliont  sunset  and  remained  so  at  last  observation.  Cloudy  and  rainy  weather  has  been 
reported  all  day,  the  showers  being  frequent  and  some* of  them  very  heavy.  Total 
raiu-fall,  .94. 

AuguMt  19. — To-day's  barometric  readings  are  confined  between  27.29  and  27.35.  Mean 
barometer,  27.317.  The  thermometer  sank  from  61°  at  1  a.  m.  to  a  minimum  of  58°  at 
4  a.  m.  and  remained  at  that  height  until  after  6  a.  m.,  when  it  ascended  evenly  to  a 
maximum  of  73°  at  noon,  and  then  fell  off  gradually  to  63°  at  midnight.  Mean  ther- 
mometer, 65^.1.  The  calm  reported  at  midnight  of  yesterday  continued  until  broken 
by  a  light  southwest  wind  at  2  a.  m.,  calmed  again  at  5  a.  m.,  and  remained  so  for  the 
balance  of  the  day.  The  sky  has  been  completely  covered  by  clouds  (principally 
strains)  dnriug  the  entire  day.  Raiu  commenced  shortly  after  sunset  and  continued 
at  intervals  throughout  the  evening.    Amount  of  rain-fall,  .54. 

Aagugt  20. — ^The  barometer  was  steady  at  27.30  and  27.32  until  6  a.  m.,  when  it  began 
to  ajM^end,  rising  to  27.35  at  9  a.  m.  Here  the  advance  was  checked,  the  column  began 
toMnk,  and  at  1  p.  m.  read  27.30.  Again  for  the  next  four  hours  no  motion  was  per- 
ceptible. After  6  p.  m.  it  showed  a  tendency  to  increase,  and  was  progressing  slowly 
at  12  p.  m.  Mean  barometer,  27.326.  The  temperature  varied  from  the  minimum,  61°, 
to  W  between  1  and  6  a.  m.,  and  then  increased  steadily  to  a  maximum  of  75°  at 
noon  and  fell  oflf  gradually  to  64°  at  midnight.  Mean  thermometer,  67°.  No  wind 
wa.<t  perceptible  nntil  10  a.  m.,  when  a  light  breeze  was  felt,  varying  in  direction  from 
ca^t  to  northeast  and  calming  at  3  p.  m.,  in  which  condition  the  atmosphere  remained, 
with  the  exception  of  a  slight  motion  from  the  east  at  8  p.  m.,  until  midnight.  The 
weather  to-day  has  been  rather  unsettled.  Frequent  showers  fell  during  the  daj',  and 
in  the  evening,  from  6.20  to  10.10  p.  m.,  we  had  a  continued  light  rain.  Whole  amount 
of  rain-fall,  .3o. 

AitguH'2l. — ^The  barometer  increased  steadily  from  1  to  9  a.  m.  and  then  decreased 
in  the  same  proportion  until  2  p.  m. ,  after  which  there  was  not  much  change  until  5.30 
p.  m.,  when  it  began  to  ascend  and  continued  so  at  last  observatiou.  Mean  barometer, 
27.3i>.  The  thermometer  stood  at  62°  and  63°  iu  the  early  morning  and  then  went  up 
to  a  maximum  of  75^  at  11  a.  m.,  and  fell  off  gradually  to  a  second  minimum  of  62°  at 
ndduight.    Mean  thermometer,  67°.  1.    A  calm  prevailed  during  the  day,  broken  occa- 
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sionally  by  scarcely  perceptible  east  winds.  The  weather  to-day  has  becu  rather 
mixed.  Stratus  clouds  began  forming  about  1  a.  m.  and  went  on  increaHio<(,  coveriof; 
tbu  sky  at  4  a.  m.  Shortly  after  they  began  to  dissipate  and  were  invisible  at  7  a.  m. 
Cumulus  clouds  began  to  form  as  the  stratus  retired,  increased  to  three-foartbA.  and 
moved  slowly  from  the  north  and  northwest ;  suddenly  they  changed  direction  and 
moved  from  the  southwest ;  at  the  same  time  stratus  clouds  appeared  coming  frumtb" 
east,  but  soon  altered  their  course  and  moved  in  the  contrary  direction.  Soon  afttr  ]i' 
a.  m.  there  commenced  a  succession  of  light  showers  and  rapid  changes  in  the  (-)n!i<U 
It  appeared  as  if  the  clouds,  becoming  charged,  would  move  up  and  precipitate  th*ir 
moisture  and  then  clear  away.  At  6  p.  m.  cirrus  clouds  were  observed  at  a  |p%at  hfi;;}i\ 
while  below  them  were  heavy  masses  of  cumulus  clouds.  The  lower  atmosphere  at  tli 
same  time  was  quite  hazy,  and  on  the  eastern  side  of  the  valley  could  be  seeu  a  htz 
lino  of  fog  lying  close  to  the  foot  of  tLe  mountains.  No  clouds  wens  seen  after  ^ui:- 
set  except  lower  clouds,  they  varying  in  amount  from  one  to  four-fourths.  Wb<>\( 
amount  of  rain,  .25. 

August  22. — To-day^s  barometric  readings  were  confined  between  27.37  and  27.4i 
Mean  barometer,  27.395.  The  thermometer  was  stationary  at  6.P,  until  after  0  a.  w.. 
and  then  dropped  to  62^  (the  minimum)  at  7.14  a.  m.,  advancing  rapidly  from  that  tiDK 
attaining  a  maximum  of  7S^  at  11  a.  m.  During  the  afternoon  the  column  fliictnato! 
between  75°  and  67°,  and,  after  sunset,  declined  gradually  to  <y\-  at  lust  observatiot.. 
Mean  temperature,  67°.5.  A  light  variable  northeast  wind  set  in  at  7.:i0a.  m.,  and  on.- 
tinned  until  3.30  p.  m.  Dark,  heavy  stratus  clouds  covered  the  entire  sky  during  tLr 
early-morning  houra.  Rain  began  at  5.45  a.  m.,  and  ended  at  6.15  a.  m.  Soon  ai\i*Ttbt 
rain  ceased  tlie  stratus  clouds  broke  up,  revealing  one- fourth  cirro  cnmalas  clouo^ 
moving  from  the  west.  At  d  a.  m.  the  stratus  clouds  had  all  disappeared,  and  two-Amrtb) 
cumulus  and  one- fourth  cirrus  clouds  were  observed,  the  cumulus  clouds  moN.u^ 
rapidly  from  the  northeast,  while  the  cirrus  were  moving  with  the  same  velocity  fn»a. 
the  north.  At  9  a.  m.  the  cumulus  clouds  had  diminished  to  one-fourth,  the  cirrai^tu'l 
disappeared,  and  two-fourths  cirro-cumulus  occupied  their  place,  while  on«>founh 
stratus  clouds  were  seen  below.  Soon  after  this  time  the  stratus  and  cirro-camcdD* 
clouds  became  invisible,  the  cumulus  clouds  increased  and  covered  the  sky  at  noon.  A 
rain  commenced  at  12.30  p.  m.,  and  continued  at  intervals  until  5.30  p.m.  i\t%\) 
stratus  clouds  hung  over  the  station  during  the  rest  of  the  evening.  Whole  amoanf  i : 
rain, .11. 

Auguitt  23. — No  material  change  occurred  in  the  readings  of  the  barometer  to-da-- 
Mean  barometer,  27.434.    The  temperature  ranged  at  61°  and  63°  until  after  6  a.  l  . 
The  column  then  began  to  rise  and  ascended  to  a  maximum  of  82°  at  1  p.  lu.  A  thnwlf- 
storm  now  suddenly  arose,  and  under  its  influence  the  column  dropped  seveu  de2rT«e».rrdft' 
ing  75°  at2  p.  m.     At  3  p.  m.  it  had  risen  twodegrees,  and  for  thorestof  theday  det-lr  -1 
evenly  to  a  minimum  of  57°  at  midnight.    Mean  thermometer,  68°.2.    No  wind  t«>^J' 
except  a  gentle  northeast  at  I  p.  m.,  which  changed  to  southeast  at  2  p.  m.,  and  «««•' 
after  calmed.    The  sky  remained  covered  by  stratus  clouds  until  about  3.30  a.  m..  wL<- 
a  dense  fog  arose  and  enveloped  the  station,  dissipating  about  6.:K)  a.  in.     Cirms  4*.  - 
cumulus  clouds  were  visible  during  the  forenoon,  moving  from   the  west.     At  I  \u  :: 
the  cumulus  were  moving  from  the  northwest,  and  about  one-fourth stratOB  cload««  1^  * 
formed,  and  were  moving  from  the  northeast.    At  1.30  p.  m.  several  louU  peaK  •• 
thunder  were  heard,  and  in  a  few  minutes  rain  descended,  lasting  only  a  short  tvi 
The  cumulus  clouds  changed  direction  to  the  northeast,  and  the  stratus  cloads  to  :: 
southeast,  the  latter  disappearing  at  2.30   p.  m.,  and  the  cumulus  again  moved  n) 
the  northwest.    At  4  p.  m.  they  had  again  changed  their  course  to  northeast,  aQd«»«  - 
after  no  motion  was  perceptible.    About  sunset  all  clouds  cleared  away.     Am»uii^  • 
rain-fall,  .02.    Worked  nearly  five  hours  to-day  trying  to  establish  communicatiou  wi' 
the  summit,  but  could  get  no  response. 

August  24. — The  barometer  advanced  slowly  until  8.30  a.  m.,  and  then  declined  tvc 
larly  until  6  p.  m.,  and  remained  nearly  stationary  during  the  rest  of  the  day.    M--: 
barometer,  27.444.    The  temjierature  was  steady  at  55°  and  56°  until  aboat  8at:n«r 
advanced  rapidly  after  that,  attaining  a  maximum  of  81°  at  noon,  at  which  beis;bi   ' 
remained  until  after  2  p.  m.,  and  then  decreased  to  the  minimum,  &h>^,  at  miiluu'> ' 
Mean  thermometer,  65°.7.    Calm  all  day.    The  sky  remained  clear  until  alter  3  au  i 
when  a  fog  settled  in  the  valley,  covering  all  objects,  but  disappeared  soon  after  *   • 
m.    A  few  cumulus  clouds  were  seen  during[  part  of  the  day,  havin^^  a  slow  int>t; 
from  the  east  and  northeast.    A  haze  was  visible  in  the  lower  atmosphere  dmius:  *,  •' 
of  the  afternoon,  but  vanished  about  7  p.  m.,  leaving  a  beaatiful  clear  sky.    fr;^* 
communication  with  the  station  on  the  summit  was  established  to-day. 

August  25. — The  barometer  decreased  unevenly  throughout  the  day.     Mean  Karoc< 
ter,  27.363.    The  thermometer  read  55°  at  1  a.  m.,  but  sank  to  a  minitnam  of  «Vi:    ..' 
and  4  a.  m.,  and  then  be||an  to  rise,  and  went  up  to  a  maximum  of  8^-  at  1:2  «**(  \ » 
(noon,)  and  declined  unevenly  to  65°  at  12  p.  m.    Mean  thermometer,  ©i^.4.    Tin  - 
mosphere  has  been  perfectly  calm  all  day.    A  fog  began  to  form  abouc  4.30  a  ui .  <  i 
veloping  the  station  at  5  a.  m.,  but  soon  dissipated,  leaving,  at  6  a.  m^  a  line  vt  :  «' 
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aloD^  the  river  and  the  upper  atmoHphere  hazy.  At  8.30  a.  m.  cninnlns  clouds  formed, 
and  for  the  first  three  hours  had  a  variable  direction,  sometimes  moving  from  the  west, 
northwest,  and  northeast,  varied  in  amount  from  one  to  three-fourths,  and  disappear- 
ing soon  after  6  p.  m.  Stratus  formed  about  dark,  moving  steadily  from  the  north- 
west, renderinjj  the  weather  cloudy  at  times,  and  again  clear. 

Angmt  26.— The  barometer  fluctuated  considerably  to-day,  but  shows  a  decrease  at 
last  oLraervation.  Mean  barometer.  27.268.  The  thermometer  has  been  very  unsteady. 
A  temperature  of  G^^  at  1  a.  m.  fell  to  a  minimum  of  62^  at  4  a.  m.,  and  went  up  rap- 
idly in  the  next  hour,  reading  71^  at  5  a.  m.,  continued  to  rise  unevenly  until  2  p.  m., 
when  it  gave  a  maximum  of  h)3^,  that  being  the  highest  point  reached  during  the 
moDtb.  After  this  time  the  colnmn  sank  iiTegularly  until  12  p.  m.  Mean  thermome- 
ter, 71.8^.  Variable  gentle  winds  were  felt  during  the  day  from  southeast,  east,  and 
northeast.  Stratus  clouds  formed  about  2.30  a.  m.,  moving  from  some  easterly  quarter 
until  near  5  a.  m.,  when  they  changed  direction  to  the  west  and  soon  after  disappeared. 
Camnliis  clouds  were  seen  at  5  a.  m.,  took  up  a  rapid  motion  from  a  point  a  little  north 
of  west,  and  did  not  disappear  until  after  7  p.  m.  About  one- fourth  cirrus  clouds  were 
visible  during  the  day,  being  greatly  elevated.  Stratus  clouds  formed  again  at  6  p.  m., 
increased  rapidly  and  covered  the  entire  sky  soon  after  7  p.  m.,  assuming  a  threatening 
appearance.  Peal  after  peal  of  thunder  was  heard  about  7.20  p.  m.,  and  shortly  after 
raiu  descended,  lasting  over  a  half  hour.  Stratus  clouds  were  visible  during  the  rest 
of  the  evening.     Total  rain-fall,  .14. 

Augn9t  27. — ^Tbe  barometer  showed  a  tendency  to  fall  until  about  4  a.  m.,  when  it  be- 
gan to  rise,  continuing  until  11  a.  m.,  rending  at  that  time  27.29;  for  the  next  two 
hoars  it  was  steady,  and  then  dropped  .04  for  the  2  p.  m.  observation ;  remained  at  that 
height  nntil  after  sunset,  and  then  began  to  increase  and  continued  at  last  observation. 
Mean  barometer,  27.262.  The  thermometer  stood  at  the  minimum,  62°,  at  1  a.  m.  varied 
betwetn  that  height  and  63<^  nntil  6  a.  m.;  the  column  then  began  to  expand  and  rose 
to  a  maximum  of  Bl<^  at  1  and  2  p.  m.  At  3  p.  m.  it  had  began  to  contract  and  con- 
tinued unevenly  to  a  temperature  of  66*^  at  midnight.  Mean  thermometer,  70^.9. 
Calm  until  6.30  a.  ra. ;  a  light  east  wind  was  then  noticed,  but  it  died  away  soon  after 
2  p.  m.,  the  atmosphere  remaining  tranqnil  the  rest  of  the  day.  Stratus  clouds  in- 
creased and  covered  the  sky  at  2  a.  m.,  but  moved  off  shortly  after  4  a.  m.,  leaving  a 
few  camnlus  and  cirrus  clouds,  the  former  moving  from  the  west  and  the  latter  from 
the  northwest.  A  fog  was  also  observed  hanging  over  the  river,  but  was  soon  dissi- 
pated by  the  heat  of  the  sun.  The  upper  clouds  were  visible  until  after  5  p.  m.,  when 
they  became  hidden  by  stratus  clouds  which  began  to  form  shortly  after  3  p.  m.,  and 
gr«w  heavy  and  threatening  during  the  evening.  A  heavy  rain  began  at  10.37  p.  m. 
and  ended  at  11.15  p.  m.,  being  the  lirst  rain  we  have  had  for  twenty-tive  hours.  Rain- 
faU,.17. 

August  28. — The  barometer  rose  steadily  from  27.31  at  1  a.  m.  to  27.41  at  10  a.  m. ; 
remained  at  that  height  until  1  p.  m.,  and  sank  to  27.37  at  3  p.  m. ;  commeuced  to  rise 
again  at  4.30  p.  m.,  and  advanced  to  27.44  at  midnight.  Mean  barometer,  27.381.  The 
extreme  range  of  the  thermometer  to-day  was  only  seven  degrees.  The  colnmn  was 
steady  at  65°  and  64°  until  10  a.  m.,  a<lvanced  one  degree  for  the  11  a.  m.,  and  fell  off 
for  the  12  m.  Attained  a  maximum  of  69°  at  2  p.  m.,  and  contracted  to  63°  at  7  p.  m., 
held  that  point  until  lip.  m.,  aad  then  dropped  to  a  minimum  of  62^  at  12  p.  m.  Mean 
thermometer,  e5°.4.  Light  winds,  varying  from  east  to  south,  were  felt  for  a  few  min- 
utes at  different  times  of  the  day.  The  sky  has  been  completely  covered  with  dark, 
heavy  clouds  all  day.    A  few  light  showers  fell,  amounting  m  all  to  .06  inch. 

August  29.— The  barometer  continued  to  ascend  to-day,  but  its  course  is  marked  by 
^actuations,  and  the  increase  is  small.  Mean  barometer,  27.478.  The  thermometer 
read  &t^  at  the  first  observation,  and  sank  to  a  minimum  of  61°  at  2  a.  m.,  remained  at 
that  height  until  after  6  a.  m.,  and  then  began  to  rise,  going  up  to  a  maximum  of  72^ 
at  11  a.  m.,  dropped  one  degree  at  noon,  and  reached  the  maximum  again  at  2  p.  m. ; 
contracted  after  this  to  62°  at  midnight.  Mean  thermometer,  65°.7.  Calm  nntil  10.30 
a-  m.,  when  a  just  iierceptible  east  wind  was  felt,  but  which  calmed  at  noon.  About 
1*^30  p.  m.  this  wind  was  again  felt,  but  changed  to  southeast  at  2.45  p.  m.,  and  calmed 
at  5.30  p.  m.,  remaining  so  for  the  rest  of  the  day.  The  sky  remained  covered  by 
stratus  clouds  until  near  10  a.  m.,  when  they  cleared  away  revealing  three-fourths  cu- 
nmlns  clouds  moving  from  the  north.  They  soon  changed  their  direction  to  west,  and 
shortly  after  12  m.  became  hidden  by  stratus  clouds,  which  were  moving  from  the 
floatheast,  and  partly  cleared  away  after  8  p.  m. 

August  30. — Tjie  barometer  stood  at  27.50  until  after  4  a.  m.  and  then  rose  to  27.55  at 
9  a.  m.,  decreased  slowly  to  27.46  at  4  p.  m.,  and  showed  a  slight  increase  at  12  p.  m. 
Mean  barometer,  27.500.  The  thermometer  was  steady  at  62°  until  after  6  a.  m.,  ad- 
vanced and  attained  a  maximum  of  77°  at  11  a.  m.,  and  decreased  slowly  to  a  minimum 
of  5^  at  midnight.  Mean  thermometer,  66°.6.  A  light  northwest  wind  was  stirring 
at  uoouy  but  soon  died  away.  The  sky  was  about  half-covered  with  stratus  clouds  at 
I  a.  m.,  which  increased  to  four- fourths  at  next  observation,  and  did  not  entirely  dis- 
appear until  after  ti  a.  m.    Cumulus  clouds  formed  after  6  a.  m.,  having  a  rapi^motion 
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from  the  west,  varied  in  amonnt  from  one  to  foar-foarths,  and  disappeared  after  dp. m. 
The  lower  atmosphere  grew  hazy  in  the  afternoon. 

August  31.— The  barometer  fluctuate<l  liotween  27.49  and  27.47  until  3  a.  m.  aod  tben 
dropped  to  27.44  for  the  4  a.  m.,  and  o8cillated  between  that  height  and  27.37  for  the  iv»t 
of  the  day.  Mean  barometer  27.421.  The  thermometer  exhibited  a  miuiuium  of  56-^  for 
the  first  fonr  hours  and  then  advanced  regularly  to  a  maximum  of  6P  at  2  and  3  p.m.. 
declining  to  the  minimum  again  at  last  observation.  Mean  thermometer,  66-^.7.  Calm 
nntil  10  a.  m.,  a  light  northeast  wind  then  sprung  npand  continued  until  after  4  p. m., 
blew  for  a  short  time  from  the  southeast  about  5  p.  m.,  and  then  calmed.  Strata^ 
clouds  formed  and  covered  the  sky  at  2  a.  m.;  sank  aown  into  the  valley,  forraing  lo::, 
at  5  n.  m. ;  cleared  oft'  about  8  a.  m.,  showing  cirrus  and  cumnlns  clouds,  the  forusfr 
moving  from  the  northeast  and  the  latter  from  the  west.  Clrru^  clonds  didappeaml 
about  10.30  a.  m.  and  the  cumulus  clouds  about  sunset. 

September  1. — ^The  barometer  has  been  constantly  in  motion  during  tbe  past  twentr* 
four  hours ;  the  midnight  reading  shows  a  decrease  of  .03.  Mean  barometer,  :27J>i^. 
The  thermometer  read  55^  at  the  nrst  observation ;  ascended  to  56^  at  3  a.  m.,  and  muI 
to  a  minimum  of  54"^  at  5  a.  m. ;  remained  at  this  point  until  after  6  a.  m.,  and  tb^-u 
advanced  rapidly  to  a  maximum  of  H'3°  at  1  p.  m.,  and  declined  unevenly  to  &i-  at 
midnight.  Mean  thermometer,  67^.7.  Calm  until  10.30  a.  m.  A  light  south  wind  th-n 
sprung  up,  changing  to  northwest  at  11.45  a.  m.  and  died  away  after  1  p.  ni.,  remain.: :: 
calm  the  rest  of  the  day.  Stratus  clouds  formed  and  covered  the  sky  at  3  a.  m  .  U-* 
soon  broke  up  and  disappeared.  A  fog  formed  on  the  river,  spread  over  the  adjat-fiit 
country,  and  covered  objects  at  5  a.  m.,  and  dissipated  between  7  and  8  a.  m.  C'uii.  i- 
lus,  cirrus,  cirro-cumulus,  and  cirro-stratus  clouds  were  observed  at  different  time?  <*i 
the  day,  but  all  disappeared  about  11.30  p.  m. 

Septeniher  2. — The  barometer  fluctuated  some  to-day,  but  shows  an  increase  of  .04  at 
last  observation.  Mean  barometer,  27.342.  The  thermometer  fell  from  €nP  at  1  a.  ni.  t* 
a  minimum  of  56^  at  3  a.  m. ;  attained  a  maximum  of  83^  at  noon,  which  point  it  h'\  i 
until  after  2  p.  m.,  and  then  declined  to  61^  at  midnight.  Mean  thermometer  r»T  .T 
No  wind  was  perceptible  until  noon.  A  gentle  east  wind  then  set  in,  but  soon  chaup-d 
to  north  and  then  calmed.  Light  west  to  southwest  winds  were  observed  at  ditf«'riiit 
times  during  the  balance  of  the  day.  A  haze  was  visible  at  first  obsen-ati*  *•. 
but  a  fog  arose  and  soon  hid  everything;  cleared  off  during  tbe  morning.  Tr- 
vealing  cirrus  clouds,  varying  in  amount  from  one  to  three-fourths.  Cnmnlus  clou«i* 
formed  about  noon,  having  a  slow  motion  from  the  west,  which  changed  to  norb 
at  1  p.  m.  A  light  shower  of  rain  fell  between  3.25  and  4  p.  m.,  the  amoni  t 
not  being  sufficient  to  measure.  About  5  p.  m.  the  cnmnlus  clouds  were  a^r.u:; 
moving  from  the  west;  stratus  clouds  began  forming  and  assumed  a  tbn:!*- 
ening  appearance  at  7  p.  m. ;  at  half-past  seven,  successive  flashes  of  light l'.: 
were  seen,  accompanied  by  terrific  thunder.  This  thunder-storm  drew  near  tbe  Mo- 
tion, and  at  last  appeared  to  b^  centered  directly  over  it.  Flashes  of  lightning  m*-^ 
followed  each  other  in  rapid  succession,  their  thunder  causing  the  building  to  ^hjl* 
violently.  At  7.45  p.  m.  the  rain  descended  in  torrents.  The  barometer  rose  nipi<i<^- 
and  soon  the  storm  passed  over.  The  clouds  broke  up,  and  part  moved  off,  leaving  t^- 
sky  half  covered.  Fair  weather  continued  nntil  aft-er  11  p.  m.,  and  then  tbe  ^trato?- 
clonds  increased  and  covered  the  entire  sky.    Whole  amount  of  rain  collected.  .M^- 

September  3. — The  barometer  remained  steady  at  27.37  for  the  first  two  observati«>r* . 
sank  .01  at  3  a.  m..  and  advanced  to  27.40,  at  6  a.  m ;  exhibited  this  reading  ui.t  1 
after  11  a.  m.;  declined  regularly  to  27.31  at  4.14  p.  ra.,  and  fluctuated  betwet*n  tl-i 
height  and  27..*34  the  rest  of  the  day.  Mean  barometer,  27.'361..  The  thermomet^^ril** 
creased  from  60^  at  the  commencement  of  the  day  to  a  minimum  of  56"^  at  5  and  G  a.  o* 
The  column  then  began  to  rise  and  went  up  to  a  maximum  of  80^  at  noon.  Kept  t^^: 
point  for  four  hours  and  then  decreased  evenly  to  62^  at  12  p.  m.  Mean  thennonH't* ' 
68^.  A  light  southwest  wind  sprung  up  at  9.30  a.  m.,  veered  by  the  south  point  t- 
northeast  at  11  a.  m.  and  backed  to  south  at  noon,  but  soon  settled  steady  from  tl 
southwest,  in  which  direction  it  remained  nntil  after  4  p.  m.  and  thee  calm*'''. 
Foggy,  fair,  and  clear  weather  is  alternately  reported  until  after  8  a»  m.  Cun.  »- 
]u8  clouds  then  appeared  moving  slowly  from  the  southwest,  but  became  hidu**n  *■« 
stratus  clonds  at  5  p.  m.  Stratus  clouds  broke  up  at  7.30  p.  m., exhibiting  »  few  iirri* 
and  cnmnlus  clouds,  but  spread  and  covered  the  sky  again  at  midnight. 

September  4. — The  barometer  fluctuated  to-day  between  27.27  and  27.37.  M»at 
barometer  27.320.  The  thermometer  was  steady  at  Cl^  and  a  minimum  of  ft?-  an:. 
7.14  a.  m.,  increased  to  a  maximum  of  78^  at  3  p.  m.,  and  declined  gradually  to  t*\  ..' 
last  observation.  Mean  thermometer,  68°.6.  A  light  northeast  breeze  set  in  aV  :• 
1  p.  m.,  lasted  nntil  after  5  p.  m.,  and  then  changed  to  south ;  calmed  mx  -t*  \k  r 
Stratus  clouds,  varying  from  one  to  three-fourths,  were  visible  until  4  a.  m.  Cumu.  *» 
and  cirrus  clouds  appeared  then,  but  became  hidden  by  stratus  clonds  at  9  a.  m.  .V 
light  rain  fell  between  10.18  and  10.55  a.  m.,  amounting  to  .03.  Stratusy  canialus«.  ki>. 
cirrus  clouds  were  observed  until  8.30  p.  m.  when  the  two  first  disappeaized,  leaving  a 
few  cirrus  clouds. 
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September  5. — ^The  barometer  stood  27.32  at  the  three  first  observations,  the  pressure 
theu  increased;  and  the  colnmu  advanced  to  27.40  at  11  a.  m.,  began  to  sink  soon 
after,  and  fell  to  27.31  at  3  p.  m. ;  began  to  rise  again  and  went  up  to  27.40  at  niid- 
niglit.  Mean  barometer,  27.369.  The  thermometer  has  stood  high  all  day  ;  read  G5^ 
at  1  a.  m.v  advanced  to  73^  at  3  a.  m.,  and  sank  to  70^  at  5  a.  m. ;  began  to  rise  soon 
after,  and  attained  a  maximum  of  81^  at  2  p.  m.,  and  decreased  slowly  to  a  minimum 
of  <>l^  at  midnight.  Mean  thermometer,  72<^.0.  A  gentle  north  wind  set  in  about  1.30 
a.  Di.y  Increased  to  fresh  at  3  a.  m.,  changed  to  northeast  by  4  a.  m.,  and  calmed  at  8.30 
a.  m.  A  few  southeast  and  northeast  motions  were  perceptible  during  the  afternoon ; 
the  remainder  of  the  day  was  calm.  Cumulus  and  cirrus  clouds  have  been  prevalent 
to-day  ;  the  cumulus  clouds  moving  from  the  west  and  southwest  and  the  cirtus  clouds 
nortli  w^est-  and  south.* 

INSTRUMENTS,  ETC. 

In  placing  the  maximum  thermometer  in  position,  the  bulb  accidentally  became 
broken y  rendering  it  useless.  The  remainder  of  the  instruments  are  in  good  condition 
and  liave  nvorked  well. 

D.  H.  SACKETT, 
Observer  Signal-Service,  U,  8,  A, 
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Paper  17. 
Shoioing  atathna  inspeciedj  by  whom,  and  when  inspected. 


Stations. 


Augusta,  Ga 

Alpeoa,  Mich 

Burlington,  Vt 

Baltimore,  Md 

Buflfalo,N.Y 

Breckenridge,  Minn 
Boston,  Mass 

Cleveland,  Ohio 

Cincinnati,  Ohio 

Cape  May,  N.  J 

Chicago,  111 

Detroit,  Mich 

Denver,  Colo 

Davenport,  Iowa — 

Dulnth,  Minn 

Dubuque,  Iowa 

Escanaba,  Mich 

Erie,  Pa 

Eastport,  Me 

Fort  Sully,  Dak.  Ter 

Galveston ,  Tex 

Grand  Haven,  Mich  . 

Indianola,  Tex , 

Jacksonville,  Fla... 
Key  West,  Fla 


Name  of  inspector. 


First  Lieut.  Charles  S.  Smith,  acting 
signal-ufficer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greelj*,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lient.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lient.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lient.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lient.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lient.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  aig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lient.  Charles  S.  Smith,  acting 
signal*  officer. 


Date. 

Feb.l2,l^Ti 
Mar.  28-31  "7} 
Doc.3-5,l!?7i 
Feb.4-6,1?T1 

Mar.^l5,l?T3. 
May  17-20.  bTv 

Dec.  2:J,l'^'it<^ 
Jan.6,K.^ 

Sept.  23  to  Oft. 
1,1873. 

Oct.  24,  In  1 

Mar.  16-21. 73. 

Nov.  7, 1672. 

April  1,1^73. 

Jan.3(KJl,b- 

Apnl  13-24.73. 

Oct.  15,1^^2. 

Oct.2-9,!«n. 

Nov.6-9,l-7i 

June  7-13.  lrT.5 

May  7-10.  K» 

Aug.  11,12,«U 

13, 1H7:1 
Oct,  1, 1-^ 

April  29  to  Mi} 

I.  IHTA 
Aug.  15  ao«l  !*• 

1«73. 
Sept.  16  aoa  T. 

i^ra. 

Jnlv  «)  and  r 

IH73. 
March  3.  l*^'*' 

April  10-li  "^ 

MaKh  6,  l-Cl 

Peb.MOT. 

DecSO.Ifft 
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Name  of  inspector. 


ton,N.H.. 


Va- 


First  Lient.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lient.  Charles  S.   Smith,  acting 
signal-officer. 

First  Lient.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  A,  W.  Greely,  acting  signal- 
officer. 

Fii-st  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lient.   Charles  S.   Smith,  acting 
signal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 
First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 
First  Lieut.  Charles  S.  Smith,  acting 

signal-officer. 
Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 
Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 
Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 
Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 
Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 
Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 
First  Lient.  Charles  S.  Smith,  acting 
signal-officer. 


Date. 


June  15-18, 73. 
Feb.  4, 1873. 
March  26, 1873. 

June  29  to  July 

2, 1«73. 
Aug.   H,   9,  and 

10.  1873. 
Dec.  7-9,  ld72. 

Feb.  15, 1873. 

Feb.  18, 1873. 

March  21, 1873. 

April  23-28, 73. 

May  1,2,1873. 

Aug.  18-21, 1873. 

Jan. 11-14, 1873, 

Jan. 15-17, 1873. 

Jan. 19-24, 1673. 

Feb.  12-15, 1873. 

Feb.  22, 1873. 

March  24, 1873. 

Feb.  24-28, 1873. 

July  28  to  Aug. 

5, 1873. 
Oct.  15-18, 1872. 

Nov.  11,187J. 

Dec.  16-19, 1872. 

Sept.  18-20, 73. 

Jan.  21, 1873. 

Jan.25-29, 1873. 

May  24-27, 1873. 

March  1-8, 1873. 

Oct.  8-12, 1672. 

Oct.  27, 1872. 

Nov.  12, 13, 1872. 

Feb.  9, 1873. 
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Showing  stations  inspected,  by  whom,  and  when  inspected — Continaed. 


Stations. 


Shreveport,  La 

Saint  Paul,  Minn  . 
Saint  Louis, Mo... 
Toledo,  Ohio 

Vicksbnrg^h,  Miss  . 
Wood's  Hole,  Mass 
Yankton,  Dak.  Ter 


Name  of  inspector. 


First  Lieut.  Cliarles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lient.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely ,  actiug  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lient.  A.  W^.  Greely,  acting  sig- 
nal-officer. 

First  Lient.  A.  W.  Greely,  acting  signal- 
officer. 


Date. 


March  11, 1^7.1. 
May  6-10,  hrv 
Jane  17-2-^,7.1 
Oct.21,1'^2. 
Mar.  21-2:1.  rx 
karch  17,  K" 
Jan.6,7,l!*73. 
July  ,  l«U  .V' 


Paper  18. 

INSTRUCTIONS    FOR    MAKING    AND     REPORTING    TELEGRAPHIC    RIVEB 
OBSERVATIONS  FOR  THE  SIGNAL-SERVICE,  UNITED  STATES  ARMY. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

naslungton,  D.  C,  April  10,  l'?ri 

1.  All  measurements  at  each  station  will  be  made  from  the  bench-mark  or  wa>-r- 
level  in  common  use  by  river-men  at  that  station,  and  the  depth  of  water  from  the  i^- 
of  the  river  to  this  level,  at  tlie  point  where  the  gauge  in  use  is  located,  will  be  reports . 
to  this  office  at  the  time  of  sending  in  the  tirst  mail  reports. 

2.  The  gauge  used  will  be  put  up  by  the  ol>8crver  at  each  station  at  the  expeD!i»'  -'. 
this  office,  and  will  be  made  of  pine  or  oak  timber,  two  inches  thick  by  ten  i»cb«^  ''j 
width,  and  of  sufficient  length  to  cover  the  full  range  of  the  river  between  extn-t  - 
low-water  and  high- water  marks.  Tliis  timber  will  Im  plac^  edgewise  and  firoily  i*-- 
bedded  in  the  earth,  leaving  one  and  a  half  inches  of  its  width  exposed  above  the  It^--. 
of  the  ground.  The  upper  edge  will  be  planed  smooth,  and  carefully  gradaat«d  in  t^*- 
and  iucheSf  nfter  being  placed  in  position,  taking  the  established  bench-mark  or  h"- 
referred  to  in  Par.  1  as  the  zero  of  the  scale,  and  numbering  the  feet  and  iDcbe»  \h  •' 
above  and  below  that  point,  unless  it  is  at  extreme  low-water  mark,  in  which  cjk*tr :: 
numbers  will  all  be  above  the  aero  of  the  scale.  [Figures  1  and  ^1  Especial  psii* 
will  be  taken  in  graduating  the  gange  to  see  that  the  distances  marked  off  up^^:  ' 
for  each  foot  and  its  subdivisions  will  correspond  exactly  to  the  vertical  foot  and  »•>  ^ 
divisions  of  which  they  are  the  measure.  This  can  be  readily  done  by  means  of  »~ 
ordinary  spirit-level,  a  straight-edge  on  whioh  to  place  the  level,  and  a  gradoat^pd  p-^ 
iixed  vertically,  from  which  to  take  the  measurement. 

3.  Observations  will  be  made  daily  from  May  1  to  July  31  and  October  I  to  Xoa^j 
her  30  of  each  year,  and  at  such  intermediate  times  as  may  be  desired  by  the  CI   ' 
Signal-Officer,  or  rendered  necessary  by  any  sudden  or  unexpected  change  in  tbr  oc- 
dition  of  the  river. 

4.  Whenever  the  rise  or  fall  of  water  is  gradual,  one  observation  per  day  wil«  '<■ 
made  at  3  p.  m.,  h>cal  time,  during  the  penoils  named  above.  When  the  chanc  •* 
sudden  and  unusual  in  its  character,  re|H)rts  will  be  made  every  three  boar^  dur^i.: 
such  change  until  the  river  resumes  its  normal  condition. 

5.  Observations  will  be  made  on  Sundays  at  the  regular  hours,  and  deltvetvd  pci 
tually  at  tiiu  telegraph-office,  as  ou  other  days  of  the  week. 

6.  All  regular  reports  will  be  sent  in  the  cipher  accompanying  these  inatrocr    « 
and  signed  "  Observer,"  only.    The  name  of  the  observer  will  not  be  given.     Tbct  » 
consist  of  five  words  each,  (beside  the  address  and  signature,)  arranged  in  the  fol!  •' 
ing  order  ; 

1.  Name  of  station. 

2.  Date  and  time  of  report. 
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)  of  weather  and  direction  of  wind, 
h  of  water  in  feet.  # 

h  of  water  in  inches. 

th  word  will  show  the  distance  in  feet  above  or  below  the  bench-mark, 
ii  word  the  odd  inches,  when  there  are  any.  If  the  depth  can  be  expressed 
iGy  the  word  "  naught "  will  be  sent  in  the  fifth  space.  When  the  river  is 
tue  of  report,  observers  will  use  the  cipher-words  in  the  column  headed 
1  those  in  the  column  headed  "  Fall "  when  it  is  falling. 


■ports  will  be  written  in  duplicate  on  Form  1,  and  one  copy  filed,  properly 
and  sij^ned,  at  the  telegraph-office  within  thirty  minutes  after  the  observa- 

ide.    The  report  from will  bo  sent  to  the  observer-sergeant  at  . 

ried  copy  of  each  report  made  during  any  one  day  will  be  mailed  on  themorn- 
Hucceeding day  to  the  "Chief  Signal-Officer,  Washington,  D.  C. " 

duplicates  (Form  1)  must  be  properly  dated,  timed,  and  signed,  as  indicated 

forms,  and  mnst  also  show  upon  their  face  the  time  at  which  they  were  filed 
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9.  A  weekly  report  (on  Form  27)  will  be  made  to  this  office,  showinf^  the  number  of 
reports  sent  during  each  day  of  the  week^  the  line  by  which  they  were  sent;  tinwof 
filing  in  telegraph-ofiice ;  and  such  other  data  as  may  bo  indicated  by  the  beads  of  the 
different  colnnins. 

10.  All  necessary  blanks,  forms,  stationery,  &o.,  will  be  furnished  by  this  office,  and 
will  not  be  purchased  by  observers  without  special  authority  from  the  Chief  Sigoal- 
Officer.  Timely  requisition  will  be  made  upon  this  office  for  additional  blanks  and 
stationery  whenever  necessary. 


v^ 


^     tB 


cr 


11.  All  bills  for  services  or  for  material  furnished  should  be  rendered  monthly.  ■>' 
will  be  settled  by  the  property  and  disbursing  officer  of  the  Signal-Office  a*  aoMj  a.v.«' 
their  receipt  as  the  necessary  vouchers  can  be  signed.  The  bill  for  con«tractior.  . 
guage  will  be  settled  promptly  upon  its  receipt  at  this  office.    Observers  will  not  f  r- 
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ni8  or  reports  on  official  business,  as  settlement  will  be  made  by  the  office 
lograph  company  direct. 

vers  will  arrange,  as  far  as  practicable,  to  have  some  competent,  reliable 
lake  reports  in  case  of  their  sickness  or  unavoidable  absence;  and,  when 
,  will  see  that  the  person  so  employed  is  properly  instrncted  in  his  duties, 
il  telegraphic  reports  will  be  made  to  this  office  of  the  formation  or  break- 
ce-<;orges  or  other  obstructions  in  the  river,  and  of  the  presence  of  float- 
inber,  when  of  sufficient  extent  to  render  naviji^ation  unsafe,  stating,  in 
(Is  as  possible,  the  location  and  extent  of  the  gorge,  break,  or  obstruction 
auce. 

L*xi>ected  that  all  observers  will  make  their  obervations  and  reports  liccU' 
prompilyf  bearing  constantly  in  mind  the  fact  that  their  usefulness,  when 
this  office,  depends  wholly  upon  these  two  conditions, 
hief  Signal-Officer  reserves  to  himself  the  right  of  withholding  payment 
Kserver  who  shall  neglect  to  make  his  reports  accurately  and  promptly, 
ever  necessary,  reports  from  adjoining  stations  will  be  sent  to  observers, 
given  by  them  to  the  press,  and  also  posted  in  such  public  places  as  are 
*.uted  by  river-men  and  merchants  interested  in  the  condition  of  the  river, 
al  communications  by  mail,  addressed  *'  Chief  Signal-Officer  of  the  Army, 
1,  D.  C,"  go  free  of  postage  until  June  30,  1873,  afber  which  they  must  be 
stamps  for  this  purpose  will  be  furnished  from  the  Signal-Office. 


POR   TRANSMISSION   OP   TELEGRAPHIC    RIVER   OBSERVATIONS 
FOR  THE  SIGNAL-SERVICE,  UNITED  STATES  ARMY. 

INSTRUCTIONS  FOR  USING  THE  CIPHER. 

'eport  will  consist  of  five  words  besides  the  address  and  signature.  In  the 
of  the  form  used  the  name  of  the  station  from  which  the  report  is  made  will 
;  in  the  second  space,  the  word  for  date  and  time  of  report^  in  the  third  space, 
stafe  of  weqther  and  direction  of  wind;  in  the  fourth  space,  the  depth  of  water 
in  the  fifth  space  the  depth  in  inches  in  excess  of  the  feet.  The  cipher-words 
11  cases  be  written  plainly  and  correctly. 

Example. 

(Form  1.) 

War  Department,  Signal-Service  United  States  Army, 

Division  of  Telegrams  and  Reports  for  the 

.  Benefit  of  Commerce  and  Agriculture. 


Report  of  ohaervation 

taken  a/t  Hermann 

on  Apnlif  at  6  p. 

m. 

Tver-Sergeant,  Saint  Louis, 

.nn. 

Gab. 

Lomond. 

Harden. 

Often. 

Observer, 

to  operator  at  6.20  p.  m. 

Operators  will  send  only  the  matter  inside  the  heavy  lines. 

Translation, 

Name  of  station ^ Hermann. 

5  Date  of  report First  day  of  the  month. 

Time  of  report 6  o'clock  p.  m. 

State  of  weather Heavy  rain. 

Direction  of  wind , Northwest. 

>  Height  of  water  above  bench-mark. . . '. 12  feet  5  inches. 

River  rising. 

•lier-worda  to  be  used  when  the  water  is  either  above  or  beloiv  the  bench- 
1  be  found  on  page  956.  When  the  water  is  rising^  the  words  will  be 
m  the  left-hand  columns;  when  it  is  falling,  from  the  right-hand  columna^^^Tp 
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DATE  AND  TIME  OF  REPORT. 

(Second  space  in  Form  1.) 


Date. 


1  . 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21  . 
22. 
23. 
24  . 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


3  p.  111. 


Cad. 

Cake. 

Calf. 

Cam. 

Camp. 

Caue. 

Cape. 

Cary. 

Case. 

Cash. 

Cat. 

Cbew, 

City. 

Clip. 

Coal. 

Cob. 

Coke. 

Cold. 

Conie. 

Copy. 

Cork. 

Cost. 

Cox. 

Crab. 

Crow. 

Cry. 

Cuba. 

Cud. 

Cup. 

Cuff. 

Cur. 


6  p.  ra. 


Gab. 

Gage. 

Gain. 

Game. 

Gang. 

Gap. 

Gard. 

Gas. 

Gate. 

Gaul. 

Gave. 

Gay. 

Gem. 

Get. 

Gift. 

Gild. 

Giu. 

Gird. 

Give. 

Glad. 

Glen. 

Go. 

Gone. 

Good. 

Gray. 

Grin. 

Grub. 

Gulf. 

Gun. 

Gnat. 

Guy. 


9  p.  m. 


Mace. 

Made. 

Ma^i. 

Mam. 

Make. 

Malt. 

Man. 

Mark. 

Mas. 

Maze. 

Mean. . 

Meek. 

Meg. 

Mend. 

Met. 

Mine. 

Minx. 

Moat. 

Mob. 

Mood. 

Mope. 

Morn. 

Moss. 

Moth. 

Move. 

Mown. 

Mud. 

Muff. 

Mugs. 

Musk. 

Myth. 


12  mid- 
night. 


Nag. 

Nail. 

Niisb. 

Nave. 

Navy. 

Nay. 

Neal. 

Neap. 

Near. 

Neck. 

Ned. 

Nero. 

Nest. 

New, 

Next. 

Nice. 

Nick. 

Nigh. 

Nile. 

Nip. 

Nod. 

Nook. 

Noon. 

Nor. 

Nose. 

Not. 

Noun. 

Now. 

Nude. 

Nut. 

Nye. 


3  a.  m. 


6  a.  m. 


I 


Kaffer. 

Kale. 

Kalif. 

Kanisin. 

Kaw. 

Kedge. 

Keen. 

Keep. 

Keg. 

Keal. 

Kennel. 

Kennedy. 

Kept. 

Ketch. 

Key. 

Kick. 

Kid. 

Kidder. 

Kill. 

Kiln. 

Kimbo. 

Kind. 

King. 

Kink. 

Ki88. 

Kite. 

Knap. 

Knave. 

Knife. 

Knock. 

Know. 


Idea. 

Idiom. 

Idle. 

If. 

Ignite. 

Ilex. 

Iliad. 

Ilk. 

Image. 

Imagine. 

Imbank. 

Imbibe. 

Imbow. 

Imburse. 

Imp. 

In. 

Incase. 

Index. 

India. 

Indite. 

Indorse. 

Induce. 

Indulge. 

Infant. - 

Infect. 

Infer. 

Influx. 

Ink. 

Insane. 

Into. 

Invoke. 


9  a.  m. 


Pace. 

Pack. 

Pad. 

Pagan. 

Page. 

Paint. 

Pale. 

Palm. 

Palsy. 

Pan. 

Panel. 

Pansy. 

Pardon. 

Pass. 

Pause. 

Paw. 

Peace. 

Peak. 

Peg. 

PeS. 

Pelt. 

Pike. 

Pin. 

Pit. 

Pitch. 

Plant. 

Plain. 

Plow. 

Plum. 

Plug. 

Plush. 


12  m. 


Sack. 

Sad. 

Safe. 

Salt 

Same. 

Saaiple. 

Sand. 

Sash. 

Sauce. 

Saw. 

Sav. 

Scant 

Scale. 

S^^une. 

Send. 

Sex. 

Shade. 

She. 

Shiue. 

Shrub. 

Side. 

Sick. 

Sign. 

Silk. 

Sin. 

Sinz. 

Stuk. 

Skate. 

Skill. 

Skank. 

StiDg. 


All  cipher- words  should  be  written  plainly  and  distinctly. 
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a 


O    W 


is    ^ 

S  o 


&4      04 


^ 

» 


<J    -«J    CQ    O    O    O 


S  ^  ^ 

"  c  I 

«8    ^  •-  :?  !? 

•-5     1-3     CO  l>  JH 


3    a 


^    a    ^    ^  SS 

2  -o  J    &  o    § 
a    S   I   -2   i     " 


QWffi^S;z;oaiH> 


£    a    cs 


ad 


o 


QQ 


.2  3    §^«J|    Sll-S 


S'*ga  a©afid^_M 

T3S    fl    SS    s!?B    3    >>jajS 


» 


.     cS 


>.  -2  .2 


2   i5   ja   -2    d 
-?.  1  I   -5    I 


^ 

^ 


H    Pm   Ph   O 


SO  '3 


a  *a3  ''S  J=i 
08  O  3  a 
•-a    •-»   '-s   •-» 


SaJ»^e8®-r:Sc8cS 


a  ;= 


Q  (t4  Pm  O  O  H 
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Rise. 

0 

Habit. 

1 

Hadley. 

2 

Ha^ae. 

3 

Hair. 

4 

Half. 

5 

Halo. 

6 

Halter. 

7 

Hamlet. 

8 

Handy. 

9 

Hang. 

10 

Happy. 

11 

Harbor. 

12 

Harden. 

13 

Harem. 

14 

Harlot. 

15 

Harm. 

16 

Harper. 

17 

Harry. 

18 

Harsh. 

19 

Harvest. 

20 

Haste. 

21 

Hatch. 

22 

Hawk. 

23 

Hayti. 

24 

Hazard. 

25 

Hazel. 

DEPTH  OF  WATER  IN  FEET. 
(The  following  ciplier-words  will  be  used  when  the  water  is  abow  bench-mArk.) 
(Fourth  space  in  Form  1.) 
Fall. 
Habit. 
Labor. 
Lackey. 
Lad. 
Laden. 
Lady. 
Lager. 
Lain. 
Lamb. 
Land. 
Landing. 
Lansing. 
Lantern. 
Lapse. 
Larch. 
Lard. 
Large. 
Lash. 
Late. 
Lath. 
Latin. 
Latrobe. 
Langh. 
Laura. 
Laurel. 
Lava. 

All  dpher- words  should  be  written  plainly  and  distinctly. 


Rise. 

Fan 

26  Hazy. 

27  Heal. 

Lavish 

Law. 

28    Heap. 

Lawn. 

29    Heart. 

Lawyer. 

30    Heath. 

Lead. 

31    Heathen. 

.League. 

32    Heavy. 

L«an. 

33    Hebe. 

Leaping. 

34    Hebrew. 

Learn. 

35    Hebron. 

Leaven. 

36    Hector. 

Lecture. 

37    Held. 

Ledger. 

3d    Helix. 

Left? 

39    Helm. 

Leg. 

40    Helot. 

LeK»l. 

41     Help. 

Legeod. 

42    Hence. 

Leghorn. 

43    Henry. 

Lemon. 

44     Herald. 

Lenox. 

45    Herd. 

LenteL 

46    Heresy. 

Lesson. 

47    Hermit. 

LdTel. 

48    Hernia. 

Levity. 

49    Heroic. 

Lew. 

50    Here. 

Lend. 

DEPTH  OP  WATER  IN  INCHES. 
(The  following  cipher-words  will  be  used  when  the  water  is  above  the  bench-mark.) 
(Fifth  space  in  Form  1.) 


Rise. 
Naught. 
Oath. 
Obtain. 
Odium. 
Offend. 
Often. 
Omega. 


Fall 

Rise. 

Naught. 
Wafer. 

7 

Omit. 

8 

Order. 

Waken. 

9 

Organ. 

Walk. 

10 

Other. 

Wander. 

11 

Ought. 

Water. 

Wave. 

FalL 
Wench. 
Weak. 
Westoo. 
Whack. 
What 


All  cipher-words  should  be  written  plainly  and  distinctly. 


SURFACE  OF  WATER  BELOW  BENCH-MARK. 

(The  following  cipher- words  will  be  used  only  when  the  water  is  below  the  bench-mark  or  sereof  |>a^ 


Feet. 


Rise. 
Quab. 
Quack. 
Quaff. 

Qua|?. 
Quaid. 

6  Quail. 

7  Quaint. 

8  Quake. 

9  Quart. 
10    Quash. 


Fall. 

Rise. 

Race. 

11 

Queen. 

Rack. 

12 

Quell. 

Raft. 

13 

Quench. 

Rag. 

14 

Quip. 

Raid. 

15 

Quire. 

Rake. 

16 

Quince. 

Rank. 

17 

Quit. 

Rap. 

18 

Quorum. 

Rat. 

19 

Quote. 

Read. 

20 

Quotient, 

Fsn. 

Refiu 
Ri^Uy. 

RroS. 

Rkb. 

Rid. 

Rife. 

Ring. 

Hale. 
Ban. 
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SURFACE  OF  WATER  BELOW  BENCH-MARK. 


Inches, 


Fall 
Each. 
Ear. 
Eagle. 
Earth. 
Earn. 
Ease. 


Rise. 

7  Vest. 

8  Vex. 

9  Vice. 

10  Vine. 

11  Virge. 


FalL 

Eat. 

Eden. 

Edge. 

EDjrine. 

Eud. 


All  cipher-words  Bhoald  be  written  plainly  and  distinctly. 


(Form  27.) 

War  Department, 
Signal  Service  United  States  Army, 
Division  ok  Telkuhams  and  Reports  for  the 
Benefit  of  Commerce  and  Agriculture. 


r  ohaervaiions  made  during  week  ending  Saturday ,  18t-,  at . 

No.  of  ob- 
.    ,    aervatious 
per  day. 

Time     Ob-  i  Time  filed  in     Line  sent 
tkjrvatiou  1      telej^raph-  .          ,  J^ 
made.        j      office.          !         ^^- 

Kemarks. 

1 
1 

i 

1 

...1 
1 

! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

! 
i 

1 

1 
1 

• 

1 

rob- 

dur- 

1 

,  Observer, 


'  of  this  form,  properly  filled  up,  will  be  mailed  to  the  Cli;  f  Signal-Officer, 
•n,  D.C.,  on  Monday  of  the  week  sncceeding  that  of  which  it  is  the  record. 
ly  cause  the  reports,  are  not  forwarded  by  telejrraph,  the  fact  will  be  noted, 
[)le  explanation,  under  the  head  of  '*  Remarks." 


Digitized  by 


Google 


958 


REPORT  OF  THE  SECRETARY  OP  WAR. 


APPENDIX. 

The  follDwiug  table  of  elevations  is  furnishiHl  for  tbe  inforniattou  of  all  ob«erven. 
Any  errors  in  the  ii^^iires  and  uiiy  ahanges  iu  location  of  office  or  elevation  of  barunif- 
ter  Hiiice  date  given  opposite  each  station  will  be  promptly  reporte<l  to  this  office.  If 
no  changes  have  taken  place  since  the  date  named  in  the  following  table,  the  elevatmti 
given  will  be  nscd  for  correcting  all  barometrical  observations. 


i'a 

nas: 

1 

1         i-  s 

& 

S  a 

c  o 

1 

T.  « 

^ 

Mi 

1 

1            -  ^ 

5    . 

tCjD 

1 
1 

1           J^ 

Station  and  dato  of  lant 
reporte<l  ubanKtv 

lis 

"1 
11 

1 

Beuch-mark. 

1 

;    Ik 

55  :i 

^1t 

1 

1     lli 

1^ 

V  Z*^ 

4;  i  «* 

1 

1        i,  -  i, 

X 

A1!__ 

S^s 

1       5  =  ' 

C, 

Feet, 

Fut. 

1 

1 

1             '■«*• 

Fnt 

Alpena,  Mich.,  Septem- 
ber 9,  ItiTi. 

18.10 

9 

Lake  Huron 

'                  5^0.00 

w.  \. 

1 

Aiiifusta,  Ga.,  May^  15, 

28.00 

3.00    below 

:  Railroad  track 

1            (?)  147.00 

iTirt 

1872. 

railrd-lrack. 

Baltiruort',  Md., Decem- 

31.34 above 

Door-aill  above' 

c\-' 

ber  23, 1870. 

duor-silL 

mean- tide. 
i:i  95. 

Boston,  Mai»s,  January 

9,  1871. 
Brrckeuridge.     Minn., 

42.00 

11.8 

City  base 

23,6 

TT.I 

3.00 

0 

Railroad-track  at  sta- 

963.00 

<«'» 

April  21.  1872. 
Buffalo,  N.Y.,Juue  21, 

1873. 
Burlington,   Vt.,    May 

24,  1871. 

tion. 

55.00 

38.00 

Erie-canal  docking... 

5<!9.00 

«i« 

33.35 

a  22  below  . . 

City  base 

]95l72 

22iv 

Cairo.  III.,  Augnst  19, 

33.00 

43.5 

Ordinary  low  wat«r 

273l7 

33i. 

1871. 

iu  Ohio  River. 

Cape  May,  N.  J..  May 

17.1871. 
Charlfsioii,  S.  C,  Jan- 

5.5 

&7 

Meiin  aea-level 

» 

14  3 

39.00 

(?)0 

Ground  at  Saint  Mi- 

S3.4 

CI  4 

uary  1, 1871. 

chael's  Church. 

Cheyoune,  W.  T.,  May 

17.00 

0 

r.  P.  R.  R.  track 

6,O4LO0 

6,Ki-" 

1.  1871. 

Chicaffo,  IU.,  Juno  19, 

67.00 

14 

City  bartc.  2  feet  below 

576.00 

05:* 

1873. 

low  water. 

Cincinnati.  Ohio,  Octo- 

68.00 above 

Door-«ill 

City  b}i«e  ;  low  w«t*r 

432.00 

fill.* 

ber  22.  1870. 

dour-Hill. 

ulM>ve  bajte 
113.96. 

in  Ohio  River,  18J2. 

Cleveland,  Ohio,    May 
84,  1873. 

44.00 

63^7 

6817 

Corinuf,  Ttah,  Febru- 

14.00 

0 

C.  P.  R.  R.  track 

4.231O0 

4.i4»- 

ary  1, 1871. 

Davenport,  Iowa,  May 

40.3 

31.2 

City  base,  low  water  . 

532.  i» 

611LJ 

23,  1871. 

DtMivi-r.  (-olo.,  Novem- 

35.00 

13 

K.P.  P^Rtrack 

5.0-^.00 

5,U'.  • 

ber  10, 1871. 

Deti-oit,  Mich.,  May  15, 

73.00 

15,3 

Citv  base,  Detroit 

568.00 

«j£J 

1871. 

River. 

Dii  buque,  loira,  A  uguut 

30.20 

56.12 

57&3 

6«ai> 

26. 1M73. 
Dii  Lulh.  Minn.,  Octo- 

18. 22 

24.50 

Lake  Superior,  onli- 

600.00 

6«iT2 

Iwr  18,  18*0. 

nary  level. 

E;i8tp«rt,    Me,    March 

31.10 

30.15 

>>ea-level 

til  t 

20.  1873. 

Erie.  I'a  .  May  25.1873.. 

29.63 

76.87 

Lake-h'vel 

5IU.0O 

6T1  '. 

Escaniiha,  Mich.,  May 

16.8 

6.5 

Lake   Michigan,  low 

57.-  3 

*•:• 

19,  1871. 

water. 

Fort    Benton,     M.  T., 

3.6 

0 

Ground 

(fj  2. 674.00 

IbTT. 

October  2.  187i. 

Fort  (iibson,  March  31. 

19.00 

. 

1873. 

Fort  (iarry,  Manitoba. . 

_ 

Fort  Sully,  D.  T.,  April 

ie.oo" 

160 

Low  water  Mi«fM>uri 

(Vii.sii 

rvr*-  • 

25.  Ie72. 

Rivi'r. 

Galvi'Kton,  Tex.,  April 

19,  1871. 
Geiievu,  N.  T 

35.2 

4 

Mean  high  tide 

1 

« I 

Grand    Haven,  Mich., 

2i.66"' 

7.8  "' 

City    liaiie.    9.2    fe*t 



587.5 

"614  3 

AugUHt  15. 1872. 

above  low  water. 

Halifax,  Nova  Scotia. .. 



Havana.  June  21. 1873  . . 

a.  267 
46.7 

19.389' 

39.00 

.Sfiiievei  .../..,...'.. 

'  ti  0* 

ludiauapoliM.  lud.,  Feb- 

City baae.  White  Rlv. 

«L00"' 

TtiT 

ruary  4,  1871. 

er,  low  water. 

Indiaoola,  Tex  .  Mav  1, 
1872.                        '    '. 

16.00 

0 

Ground 

9L00 

«A< 
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Sfation  aod  date  of  last  i 
Imported  change. 


Jacksou\'ille,  Fid.,  Sep-  i 

t«mb«r  *21.  Iri71. 
Keokuk,  Iowa,  Decern-  ' 

ber  15, 1871.  I 

KeyVVest,  Fla.,Aagu«t  ' 

I.IKJI.  I 

Kingston,  Canada.  Feb- 

rujiry  12, 1«72.  ' 

Kxoxrille.  Teuu.,  Jan-  , 

oary  15,  1871.  ' 

La  Cr<ia«e,  Wis.,  Octo-  I 

ber  15,  l«7i  ' 

Lake  Citv,  Fla.,   Octo-  i 

ber  16, 1870.  | 

L«ivenworth,     Kana., 

May20,  Itrri. 
Lexin^n,  Ky.,  Octo-  I 

b<T  10, 1872. 
Loiiiiiville,    Ky.,  Feb-  ' 

ruary  29,  lH7i 
Lynchbiir^h,  Va.,  Juue  , 

i,  K-ai.  I 

Marquette.  Mich.,  Octo- 
ber 9, 1871. 


HI 


K  r 


^lempbia.  Tcdd.,  Octo- 

l»er  9, 1871. 
Milwaukee,  Wia.,  iTan- 

iiary  '25, 1873.  ' 

Mobile.  Ala.,  May  1, 1872., 
Mont;£omcry,        Ala.,  | 
S»'pterabtT  4, 1872. 

Montreal,  'Janaila ! . 

M(>r;;^aiitown,  W.  Va  . . . 

I 

Mount       Wa»bingtoQ, 

N.  H.,OctolM;r5, 1871. 

Xa«»hvillc,  Tenn.,  Mar. 

21,  1K7-2.  I 

Xfw  Uaven,Conn.,Dec ' 
«.  lj?72.  I 

»w    i.»oadoD,    Conn., 

Jan.  0. 1871.  I 

:Xt  w  Orleaa.H,  La.,  Nov. 

1,  l'*71. 
S*w  York,  X.Y.,  July  ' 

'26.  1871. 

N'cn  folk,  Va-,  Sept.  0.  '71 . 

Uujaba.  :Xebr.,  Dec.  1,  i 

ls7l.  I 

(Jnwego,  X.Y.,  Oct.l2,  , 

IrTO. 
Peiij  l>ina,  D.  T.,  Oct  15,  I 

I'^T'i. 
Philu«lelphia,Pa.,Sept.  | 
Ml,  l-^l.  I 

Pik4f*^  Peak , 

PitiHbiirgh,  Pa.,  July  I 
1.  l?»7l. 

Port  f>orer,  Canada 

I'ort  SCauler, Canaila  ..i 
Portland,  Me.,  Jan.  13,  I 

1-71. 
Portlaofl,  Oree.,  Nov. 

1.  li?71. 
Piuila  liasaa,  Fla.,  Nov. 
1,  1^72. 

Qiifhoc,  Canada 

ll<K-heMt^r,  N.  Y.,  Oct. 
:y  187-2. 

Siin  Antonio,  Tex 

.Sail  l>i«-go,Cal.,Oct  15, 

lp'71- 
Snit  Fraoei«co,Cal.,Oct. 
23.  Id71. 


17. 6« 


45.9 


77.00 
20.00 
21.6 
'16.00 
33.00 
S.'S.OO 
60.2 
6.5 
30.11 

37.00 

44.5 

32.00 
29.3 


35l11 

7.4      l)elow 
bench. 
31.5 

83.1 

16.8 

45.5 

128.00 

42.00 
26.4 

(?)  33. 00 

3.00 

53.12 


56.21 

2a3 

4.7 
21.00 

41. 9 

12.00 


84.5 


17.72 
47.00 


Feet 
0 


66.36 


Below  bench, 
11. 40. 
11.36 

0 

51.38 

(?)0 

Below     city 
bench,  5.9l 
8.5 

Below     city 
base,  2.  00. 

142.5 

3a6 

0 
0 


Bench-mark. 


Ground  

Low-water  mark  on 

bridge. 
Grround 


Main  floor  of  Center 

CoUejre. 
Railruad-track 


.do- 


Cits'base,  low  water 

Missouri  Kiver. 
Raili'oad-track 


City  bench,  comer  of 

Main  and  Bnllit  Hi's. 

Railroad-track 


Citv  base,  38.22  feet 
above  ordinary  wa- 
ter. 

City  base 


Ground . 
do. 


166.51    I  Low  wat<'r,  Mouonga- 
I      hela  River. 

I  Lieutenant      Cram's 

Summit  bench. 
217.2        City  base 


0 

0 

5.34 
below. 
14.44 

13.52 
71.29 

24.00 


Ground. 
I  Ground. 


City  bench,  cor. Canal 
SC'.  and  C'ust  House. 

City  liench,  extreme 
high  water. 

Mean  tide-level  (0 

Citv  base,  low  water 

of  1H.')7. 
Laki"    Ontario,    high 

water  (?) 
Railruad-track 


15.00    I  City    base,    extreme 
I      high  water. 


5  «S 


P  5  ? 


Feet 
(?)5.24 

471.  64 

5.00 

319.00 

984.  42 

65:1.3 

200.00 

7-29.00 

(t)  1, 048.  00 

441.8 

(?)  7-23. 00 

638.22 

119.44 

578.3 

9.00 
191.2 


789.61 

1. 293.  00 

.  255.5 

23.9 

7.10 

15.05 

7  QUi.  16 


948.00 

242.00 

787.  00 

3.00 


o  . 
**  h 
§•2 

11 

¥ 

H 

Fe^t 
(7)  2-2. 9 

583.9 

17.00 

326.7 

993.00 

666.26 

216. 00 

813.  38 

1, 083. 00 

496.1 

738.00 

666.33 

298.94 

661.4 

41.00 
220.  i> 

182.00 
991.23 

6, 28.->.  6 

504.2 

107.00 

24.6 

55.81 

165.60 

55.  52 
I  1,043.69 

(?)2l)9.00 

I'     790.00 

I        71. 12 


40.  60      City  base,  low  water. 


0 

0.5 

0 

22.00 
8.9 
below  bench. 


Ground. 
Ground. 
Ground. 


694.  38     I       791. 10 


City  base. 
Ground... 


0 
6.3 


Erie  oaiial  tow-path  (7) 


Ground... 
City  base. 


590.7 
579.4 
31.00 

57  6 

5.00 

314.00 
508.5 


44.28 

a? 


618.00 
.')8I.  1 
52. 00 

100.00 

17.00 

.136.00 
584.1 


62.00 
60.00 
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P 

a  > 

1! 

3 

Station  nnd  date  of  Inst 

^1 

Bench-mark. 

li 

reported  cliauj;o. 

Ill 

Ifl 

ll 

11^ 

H 

w 

S 

H 

Feet. 

Feet. 

Feet. 

Fee* 

Santa    F6,     X.    Mex., 

16.2 

0 

Initial  atone 

(?)6.846.00 

'  6,861'JB 

June  2».  1873. 

Sauf^een,  Canada 

3.00 

Ground 

.'UM.OO 

597.00 

Savnnnali,   6a.,   April 

96.00 

4a  24 

City  bane,  low  water. 

3.2 

Tl.W 

12, 1H7I. 

Savannah  river. 

below. 

Shreveport.  La,;Decem- 

37.00 

11.52 

City  bai»o,  high-water 

(?)  180. 00 

'      ttH.ii 

ber  6,  lull. 

mark. 

Saint  LouU,  Mo.,  July 

82.77 

56.77 

City  directrix 

404.00 

5UM 

15, 1871. 

1 

Saint  Paul.  Minn.,  De- 

31.63 

92.8 

City  ba»e,extreme  low- 

670.00 

7M.43 

cember  27, 1871. 

water,    Mississippi 
River. 
Cilv  biise,  7.5  abot'e 

Toledo,  Ohio,  April  I, 

80.00 

0 

569.5 

'      64^5 

1871. 

ordinary'    level     of 
Lake  £rie. 

Toronto,  Canada    

3.4 

Ground 

33a6 

34i<^' 

Vick«bur>{h.  Miaa.,Oc- 

30.8 

Groiuul    lie- 

V.   aud    M.  railroad- 

2ja5C. 

2f«.l 

U>ber  1, 1872. 

low  track  of 

track. 

• 

V.  &  M.  R. 
R.,  1. 26. 

Virginia   City,   M.  T., 
November  21, 1871. 

12.7 

15.3 

Citvbase 

(r)5,4«.00 

rr)5.5iflL» 

Washington,     D.     C, 

42.1 

Ground    be- 

United States  Capitol 

89.86 

10^  y 

March  10, 1872. 

low  bench, 
96.40. 

bench. 

t 
1 

WilralnRton,N.C.,  De- 
comber  18, 1870. 

24.7 

0 

Ground 

6i00 

aoi? 

Woml'H  Hole,  Ma«« . . . 

Wytheville.   Va.,  Jan- 

14.00 

43.8 

Railroad-track  at  depot 

2,337.00 

2.2M.- 

uary  16, 1873. 

Yankton,  D.T.,  July  3, 

28.9 

37.9  Below. 

0 

1.305.00 

l.«lfc 

IHTJ. 

Note  —By  "  mean  sea-loTcl "  is  meant  tho  mean  of  the  "  mean  low  tide  '*  and  "  mean  high  tide  *'  gi^<  ^ 
by  the  Coast  Survey  Observations. 


The  following  table  is  furnished  for  the  information  and  guidance  of  all  coocernwi. 
The  regular  hours  for  taking  the  telegraphic  obHervatious  are  7.:i5  a.  in.,  4. 3r>  p.  m.,  and 
11  p.  m.,  Washington  mean  time. 

At  stations  west  of  Washington  the  figures  given  in  the  table  for  each  station  will 
be  subtracted  from  the  above  hours,  and  the  remainder  will  show  tho  proper  local  titite 
for  the  observations. 

At  stations  east  of  Washington  the  figures  in  the  table  will  be  added  to  these  bono 
to  obtain  the  proper  local  time.  Any  discrepancies  discovered  between  the  fignn* 
given  here  aud  the  local  time  in  use  at  each  station  will  bo  promptly  reporUnl  to  tin* 
office. 


Table  showing  the  difference  between  local  time  and   H'ofhingtoH  mean   time  9t  the  ai^Mi- 

etatione  natned : 


Stations. 


I     Slower  than 
I    Washington. 


Min- 
utes. 


Sec- 
onda. 


Faster   than 
WashiDgtoo. 


Min- 
tites. 


oihK 


Alpena,  Mich 

Augusta,  Ga 

Baltimore,  Md 

Boston,  Mass 

Breckenridge,  Minn 


26 
19 


79    I  0 
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lifference  between  heal  time  and  Waaldngton  mean  time  at  the  signal- 
aiationa  fiamed— Continaed. 


Stations. 

tilower  than 
Washington. 

Faster   than 
Washington. 

Min- 
utes. 

Sec- 
onds. 

Min- 
ntes. 

Sec- 
onds. 

8 

0 

15 
8* 

2 

48 

8 

0 

11 

110 

42 

30 

18 

141 

54 

112 

24 

55 

60 

6 
8 
4 
0 
4 
2 
4 
4 
0 
0 
4 

1 

45 

0 

13 
40 
134 
72 
81 
95 
71 
0 
37 

0 
4 
4 
0 
0 
0 
2 
0 
2 

.T 

N 

litoba 

1 

i8  ....••....•.  ................ .... 

klicli  ....... ......  .......... ...... 

53 

0. 

22 

36 

78 
18 
58 
19 

8 
4 
0 
0 
0 
2 

id 

18  .........................  ........ 

la 

ada 

2 

0  • 

n......  ...•  ...*.• ......  ....... .... 

27 
57 
22 
72 
30 
35 
8 
41 
52 
43 
44 
37 

6 

0 

8 

0 

0 

6 

0 

1- 

0 

6 

0 

6 

)...... ...... ...... .... ...... ...... 

Kans 

^a 

ch 

n...... ......  •..• ...... ....  ..•• .... 

Ha 

Ala 

Liula  .. ...... ...... ...... .--.-. ..... 

14 

0 

W.Va 

12 

0^ 

nirtoD.N.H 

23 

q" 

fin  .....•••.. ......  - ...... .... ...... 

38 

8 

Joim  ...••....••. ...... ...... .  •..».. 

16 
19 

4 

Conn 

6 

La 

52 

0. 

Y 

12 
3 

0 

2 

75 

6 

1 

6 

T 

80 

0 

,,Pa 

7 

Q 

V 

Dinitijfid  hv  V^ 

962 


REPORT   OP   THE   SECRETARY   OF   WAR. 


TdbU  showing  ihe  differenoe  beiween  looal  Ume  and   Washington  mean  Ume  ai  (he  n^ul- 

stations  named — Con  tinned. 


Stations. 


Pike's  Peak,C.T 

Pittsburgh,  Pa 

Port  Dover,  Canada  .. 
Port  Stanley,  Canada 

Portland,  Maine 

Portland y  Orefi 

Pnnta  Rassa,  Fla 

Quebec,  Canada 

Rochester,  N.  Y 

San  Antonio,  Texas . . . 

San  Diego,  Cal 

San  Francisco,  Cal . . . 

Santa  F6,  N.  Mex 

Sangeen,  Canada 

Savannah,  Ga 

Shreveport,  La 

Saint  Lonis,  Mo 

Saint  Paul,  Minn 

Toledo,  Ohio 

Toronto,  Canada 

y  icksburgh,  Miss 

Virginia  City,  M.T... 
Wilmington,  N.  C  .... 
Wood's  Hole,  Mass  . . . 

Wytheville.Va 

Yankton,  Dak 


Slower  than 
Washington. 


Min- 
utes. 


lid 
12 
13 
17 


183 
20 


2 

87 

160 

182 

116 

18 

16 

66 

53 

64 

26 

9 

56 

140 

4 


16 

82 


Sec- 
onds. 


34 

0 
0 
0 


Faster  thu 
Washington. 


Min- 
utes. 


onda. 


26 
'24' 


26 


Paper  19. 

The  following  statement  showing  the  location  of  the  bench-marks  tmm  whteh  tfa« 
rise  and  fall  of  the  western  rivers  is  measured  for  the  river-reports  of  this  office  i^ 
published  for  the  information  of  all  concerned. 

BROWNSVILLE,  PA. 

The  zero  point  on  gauge  \b  the  depth  of  water  in  the  channel  on  June  5, 1873,  whicb 
was  5  feet. 

BRUNSWICK,  MO. 

The  zero  of  scale  is  the  low- water  mark  at  this  point. 

CAIRO,  ILL, 

The  zero  of  gauge  is  placed  at  extreme  low  water  of  December,  1871.  Extrpflt< 
high  water  occurx^  in  1867,  when  it  reached  the  top  of  the  levee,  which  i«3Sfc«t 
above  low-water  mark. 

The  bench-mark  is  the  top  of  the  levee. 

CINCINNATI,  OHIO. 

The  bench-mark  is  20  inches  above  the  bottom  of  the  river— extreme  low  watr: 
The  high-water  mark  is  a  point  65  feet  5  inches  above  the  beooh-mark. 
Extreme  high  water  occurred  March  7, 1865,  and  extreme  low  water  SeptemWr  V 

1858. 

CONPLUEMCB,  PA. 


Depth  of  river  May  19, 1873,  30  inches. 
Df*pth  of  river  at  low-water  mark,  12  inches. 
Zero  of  gauge  above  low-water  mark,  18  inches. 
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DAVKNPOBT,  IOWA. 


The  gaage  was  constmcted  bv  Colonel  Macomb,  United  States  Engineers,  on  the 
pivot  on  £raw-bridffe  pier  of  the  Government  bridge,  between  Davenport  and  Rock 
Island.  It  is  in  the  Davenport  channel,  and  is  cut  in  the  stone- work  and  painted  in 
black  and  graduated  into  ioet  and  tenths.  Its  zero  point  is  the  low  water  or  1863,  the 
lowest  water  known. 


EVANSVILLE,  IND. 

The  zero  of  gauge  is  placed  at  low-water  mark  of  1867,  being  6  feet  above  the  bed  of 
river.  A  survey  made  at  3  p.  m.,  April  19, 1873,  gave  depth  of  water  above  low- water 
mark  (1867)  25  feet  4  inches. 

FORT  BEMTON,  M.  T. 

The  bench-marks  are  two  iron  bars  let  into  river-bank,  one  at  the  highest  water 
mark  of  1872,  the  other  19  inches  above  the  lowest  water  of  1872. 

The  measurements  give  the  depth  of  water  on  the  bar  in  front  of  the  town.  The 
depth  of  water  over  the  bar  at  high  water  is  8  feet  10  inches— at  low  water  not  over 
18  inches. 

NoTB.-— ObBerver  ordered  by  Chief  Signal-Officer  to  lue  low-water  mark  as  the  aero  of  river-reports  ^ 
instead  of  bench-mark. 

PORT  SULLY,  D.T. 

The  means  of  measurement  are  two  (2)  poles  planed  square,  6  feet  6  inches  long,  and 
accurately  graduated.  They  have  to  be  changed  daily  "to  accommodate"  the  river. 
The  actual  depth  of  water  is  reported. 

FBlfiEPORT,  FA. 

The  bench-mark  is  4  feet  6  inches  above  extreme  low-water  mark. 

HERMANN,  MO. 

The  gauge  rests  upon  the  bed  of  the  river  and  indicates  actual  depth  of  water. 
Depth  of  water  April  24, 1873,  at  3  p.  m.,  12  feet. 

JEFFERSON  CITT,  MO. 

Reports  are  made  from  low  water  of  1867  and  high  water  of  1844,  the  river  in  1844 
being  31  feet  higher  than  low  water  of  1867. 
Depth  of  water  May  12, 1873,  at  3  p.  m.,  10  feet  10  inches  above  low-water  mark. 

KANSAS  CITY,  MO. 

Low-water  mark,  as  established  by  the  chief  engineer  Missouri  River  Bridge  Oom*- 
pany,  was  in  1867,  it  being  then  lower  than  at  any  time  during  which  a  record  was 
kept.  In  1872  it  was  down  to  within  7  inches  of  the  mark  of  1867.  High-water  mark, 
1844. 

KEOKUK,  IOWA. 

The  bench-mark  is  at  the  northeast  comer  of  Old  Pilot's  Indicator,  1,400  feet  above 
the  bridge.  The  height  above  low- water  mark  is  24.183  feet,  and  above  high  water 
S.9S  feet.    The  measurement  is  not  made  fh>m  the  bed  of  river. 

Depth  of  water  in  channel  at  extreme  low  water,  4  feet  6  inches,  and  at  extreme  high 
water,  24  feet  9  inches  to  25  feet  4  inches. 

LEAVENWORTH,  KAN8. 

The  zero  of  gauge  is  placed  to  correspond  with  low  water  in  Missouri  River.  The 
b«iich>mark  is  low  water.  When  the  gauge  reads  4  feet  above  zero,  there  is  about  5 
feet  of  water  iu  the  river.  The  bottom  of  the  river  changes  with  the  lise  and  fall  of 
the  river. 

LEXINGTON,  MO. 

The  zero  of  gauge  is  at  low- water  mark  of  1861,  being  10  feet  8  inches  above  the  bed 
of  the  river.  Depth  of  water  in  river  opposite  to  gauge,  according  to  measurement 
mxule  May  15, 1873,  was  17  feet  10  inches  trom  bed  of  the  river. 


LITTLE  ROCK,  ARK. 


Xhe  bottom  of  gauge  is  marked  2  feet,  and  when  the  water  is  at  that  mark  there  is  2 
feet  of  water  in  the  nver.  All  river-men  go  by  this  mark,  and  the  same  is  reported  to 
tlie  packet  company  at  Memphis  and  Saint  Louis. 
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LOUISVILLE,  KT. 

The  zero  is  the  sill  of  the  lock  of  the  Lonisville  and  Portland  Canal.  The  benrb- 
markis  the  door-sill  of  hoase  corner  of  Tenth  and  Water  streets,  and  is  28.1  feet  sborr 
zero.  Extreme  high  water  of  February  SI,  1832,  is  41.8  feet  above  zero.  The  depth  of 
water  is  taken  from  a  gauge  at  the  foot  of  Tenth  street,  and  is  nsed  by  all  river-men. 
There  is  no  mark  that  gives  the  depth  of  channel. 

MARIBTTA,  OHIO. 

Depth  of  water  at  time  of  first  report,  April  17, 1873,  at  3  p.  m.,  was  13  feet  10  inchf^ 
in  the  channel. 

MSBCPHIS,  TKNM. 

The  beneh-mark  on  Exchange  Building  is  148.769  feet  above  city-level  from  the  ht*\ 
of  the  river.  High  water  from  the  same  datum,  100.8  feet  in  1867.  Low  wat«r  &vu 
same  datum,  65.05,  December  25, 1872.  Water  about  70  feet  deep  in  front  of  city  at 
low  water,  (f) 

NASHVILLB,  TRNN. 

The  bench-mark  is  62.7S  feet  above  the  zero  of  ffauffe.  The  zero  corresponds  to  f i- 
trome  low  water.  Bench-mark  23.25  feet  above  hiffhest  water  since  Nashville  )ii> 
been  a  signal-station.  No  definite  data  as  to  year  of  high  and  low-water  marks  etc 
be  obtained. 

MOROAMTOWN,  WB8T  VA. 

The  gauge  rests  upon  the  bed  of  the  river,  and  reports  indicate  the  exact  depth  of 
water  in  the  channel. 

NEW  ORLEANS,  LA. 

The  bench-mark  is  high-water  mark  of  1871,  (and  is  marked  on  the  city  tide-gao^f. 
at  which  the  zero  of  gauge  (from  which  all  river  measurements  are  made)  is  plactx. 
fYom  this  point  to  the  bottom  of  the  river  is  approximately  178  feet.  The  sere  »  1' 
feet  above  se^-level  and  10.5  feet  below  the  city  datum-line. 

OMAHA,  NBBR. 

The  gauge  is  attached  to  a  pier  of  the  Union  Pacific  Railroad  bridge,  and  its  zero  i-^ 
the  low-water  mark  of  1867.  The  high-water  mark  of  the  same  year  is  19  feet  »ho^f 
zero  of  gauge. 

FADUCAH,  KY. 

Depth  of  water  in  channel  of  the  river  is  59  feet— Hay  23, 1873.  Depth  of  wat^r  l>e> 
low  zero  of  gauge,  56  feet.  Low-water  mark— depth  of  channel  in  1854-^  fMt  i 
inches. 

PITTSBUROH,  PA. 

The  gauge  measures  the  depth  of  water  in  the  channel.  The  greatest  depth  th»1 
can  be  measured  by  it  is  35  feet:  the  least  is  two  feet.    When  the  water  foils  U**a>« 

2  feet  another  gauge  is  used.    The  lowest  water-mark  known  is  9  inches  in  the  chjni 
nel ;  the  highest  water  has  never  reached  the  top  of  gauge, 

PLATTSMOUTH,  NBBR. 

There  is  no  fixed  bench-mark  at  this  place.    Depth  of  water  at  3  p.  m.,  April  19.  K<^ 

3  feet  3  inches. 

8HREVEPORT,  LA. 

The  bench-mark  is  on  Commerce  street,  adjoining  the  ''Transfer  Qroonds**  of  th 
Texas  Pacific  Railroad.  The  lowest  water-mark,  1872,  the  lefereace  point  in  repcvtia 
depth  of  river,  is  in  the  bed  of  river,  and  40  feet  below  high  water  of  1849,  nod  2:^  m 
above  bottom  of  river.    From  bottom  of  river  to  high-water  mark  of  1849  is  65  feet. 

SAINT  JOSEPH,  MO. 

The  zero  of  gunge  is  at  low-water  mark  of  1871.  Depth  of  water  from  the  rirrr^y 
to  the  zero  of  guage  is  8  feet.  The  navigable  depth  of  water  in  the  channel  ia  4  ful 
Usual  depth  on  bars  and  shoals  during  uiw  water  is  about  3  or  4  fMt.  FVom  bc«l>r^ 
to  zero  of  the  gauge  at  Saint  Joe,  as  per  the  bridge  measurement,  is  50  feeU 

SAINT  LOUIS,  MO. 

The  bench-mark  is  extreme  low  water  of  1863,  and  high  water  of  1844.     n«a 

flange  between  these  two  points  is  41.39  ftet.    The  gauge  has  stone  fonwimttaii  i 
ocated  at  the  southeast  comer  of  the  Saint  Louis  elevator  building. 
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SAINT  PAUL,  MINX. 

rhe  bench-mark  is  at  the  pier  of  the  bridge  and  is  marked  at  extreme  low  water  of 
64.  The  daily  report  of  river  is  the  depth  of  water  above  that  mark.  The  depth  of 
Iter  in  the  channel  at  extreme  low  water  is  I  foot  II  inches.  There  is  no  high- water 
irk  of  any  reliability. 

VICKSBURGH,  MISS. 

Fhc  bench-mark  is  attached  to  one  of  the  posts  which  supports  tne  elevator  located 
the  levee  between  Crawford  and  South  streets,  and  is  low- water  mark  of  1871. 
om  it  all  measurements  are  made  and  the<zero  of  the  gauge  is  adjusted  to  it.  £x- 
tme  high-water  mark  of  1862  is  52.9  feet  above  the  bencn-mark.  The  river-bed  is  50 
»t  6  inches  below,  making  the  depth  of  water  in  the  channel,  when  the  river  is  at 
rh- water  mark,  103  feet  3  inches. 

YANKTON,  D.T. 

The  bed  of  river  is  the  zero  point  of  the  gauge,  and  the  actual  depth  of  water  in  the 
iinnel  is  therefore  reported. 

LA  CROSSE,  WIS. 

The  zero  of  gauge  is  low- water  mark  of  October  1, 1871,  and  is  2  feet  2i  inches  above 
*  bed  of  the  river.  The  gauge  is  attached  to  one  of  the  piles  of  the  bridge  leading 
North  La  Crosse. 

OIL  CITY,  PA. 

The  '^  bench  ^  is  low  water  of  some  year  when  there  was  12  inches  of  water  in  the 
annel.    The  zero  of  gauge  corresponds  with  this  point. 

BOONEVILLK,  MO. 

Measurements  are  made  from  the  bed  of  the  river.  Depth  at  high  water  of  1872, 
feet ;  depth  at  low  water,  2  feet  6  inches. 

NEW  OBNEVA,  PA. 

rhe  bench-mark  (the  zero  of  gauge)  indicates  4  feet  of  water  in  the  channel.  The 
^hest  water  occuned  in  April,  1852,  when  there  was  40  feet  of  water  in  the  channel. 

LE  CLAIRE,  IOWA. 

The  gauge  used  here  was  built  bv  the  Pilot  Association  in  1865 ;  its  bottom  (zero 
int)  is  at  extreme  low-water  mark  of  1864,  which  indicates  21  inches  of  water  on 
e  rapids. 

DUBUQUE,  IOWA. 

The  gauge  used  at  this  station  is  located  at  the  foot  of  Seventh  street.  Its  zero 
int  is  low-water  mark  of  October,  1864,  which  is  21  feet  10  inches  below  the  high- 
Iter  mark  of  April  22, 1870.  The  average  depth  of  water  in  the  channel  is  18  ^t 
low  the  low-water  mark  of  1864. 


Paper  20. 
REPORT  OF  INSTRUMENT-ROOM. 

Number  of  instrumenU  compared  from  Octoher  1, 1872,  to  September  30, 1873. 

urometers 122 

lermometers 142 

j'gTometers 42 

yjrrodeiks 12 

aximum  thermometers 39 

inimnm  thermometers 39 

aeiDometers 77 

aeroid  Iwrometers .' 6 

These  comparisons  were  carefully  made  by  First  Lieut.  H.  H.  C.  Dunwoody,  acting 
^al-officer  and  assistant,  and  Sergts.  George  C.  Schaeffer  and  D.  C.  Ralston,  Signal- 
frvice,  United  States  Army. 
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CorrectioDB  for  iDstruraental  error  of  the  several  barometers  have  been  compated 
uniformry  from  a  series  of  fifty  readmits  compared  with  a  similar  series  of  readings  of 
the  stondard  barometer.  When  the  result  of  these  readings  gave  an  error  of  more 
than  one-tenth  of  one  inch,  the  instrument  was  regarded  as  unnt  for  use. 

The  thermometers  have  been  compared  with  the  standard  at  temperature  varying 
from  that  of  melting  ice  to  13(P  Fahrenheit,  the  lower  temperature  being  prodac«d  by 
broken  ice.  For  the  indication  of  the  higher  temperature,  the  bulbs  of  tne  the^moD)^ 
ters  were  immersed  in  heated  water. 

In  these  comparisons  a  variation  of  one  degree  from  the  standard  rendered  the  in- 
strument unfit  for  nse. 

The  following-named  self-recording  instruments  have  been  in  practical  use  in  the 
instrumentrroom  during  the  past  year,  and  the  records  filed : 

Hough's  electrical  printing  barometer. 

Hough's  electrical  recording  barometer. 

Wild's  mechanical  barometer. 

Peelor's  mechanical  barometer. 

Beck's  aneroid  barometer. 

Photographic  barometer. 

Clum's  aelleograph. 

Hough's  electrical  meteorograph,  (barometer,  thermometer,  and  hygrometer.) 

Wild's  hygrometer  and  thermometer. 

Photographic  thermometers. 

Qibbon's  electrical  recording  anemometer. 

Gibbon's  electrical  recording  anemometer  and  anemoscope. 

Beck's  mechanical  recording  anemometer  and  anemoscope. 

Wild's  mechanical  anemometer,  anemoscope,  and  rain-gauge. 

Draper's  mechanical  anemometer  for  velocity. 

Draper's  mechanical  anemometer  for  pressure. 

Draper's  mechanical  anemoscope. 

Draper's  mechanical  rain-gauge. 

Beckley's  mechanical  rain-gau^e. 

Gibbon's  electrical  recording  tido-gange. 

Dunwoody's  electrical  tide-gauge. 

Two  glass  oases.  In  which  are  renresented  the  different  atmospheric  phenomeni.  hue 
been  constructed  by  Private  P.  A.  Monnet,  Signal-Service,  United  States  Armj.  Both 
cases  contain  specimens  of  clouds  arranged  in  the  style  of  a  panorama.  The  smalifr 
case  gives  only  the  principal  outlines  of  the  objects,  and  may  be  considered  as  » t^ 
synopsis  of  that  branch  of  meteorology.  The  larger  case  is  more  particularly  sdifX^*^ 
for  nephelegraphic  studies,  each  type  of  cloud  being  therein  exhibited  in  its  most  («^ 
tial  character,  and  surrounded  with  its  principal  derivatives.  The  broader  fon»sw 
those  above  them  are  separate  types ;  whereas  the  two  lower  strata,  being  the  tt^mf*- 
trial  range,  correspond  to  combined  meteors,  viz :  aqueous,  aeriali  and  luminous,  ^i^ 
phenomena  of  the  last  class,  like  haze,  auroras,  coloration  at  sunrise  and  suiuet,  an 
be  produced  at  pleasure  bv  optical  attachmento  external  to  the  case.  The  chief  <^j^^ 
aimed  at  in  both  styles  of  representation  is  to  trace  the  effects  of  atmoepheric  Mff^ 
oies  on  aqueous  vapor. 


Paper  21. 


CORRESPONDENCE  IN  REFERENCE  TO  THE  CO-OPERATION  OF  THF 
POST-OFFICE  AND  WAR  DEPARTMENTS  IN  THE  DI8TRIBUTI0X  Oi 
WEATHER-REPORTS. 

War  Department,  Office  of  the  Chfef  Sioxal-Offickr, 
Division  of  Telegrams  and  Reports 

FOR  THE  Benefit  of  Commerce  and  AoRiciLmuc 
WaahingioHj  D.  C,  Decembrr  7.  iJ-Ti 
Sir  :  I  have  the  honor  to  request  that  instructions  may  issue  to  the  postrasBirr^  ^ 
the  post-offices  named  in  the  accompanying  list  A,  herewith,  to  display  dailv  so^  ;' 
stantly  upon  their  receipt  by  mail,  upon  bulletin-boards,  which  will  be  fumisheii   •  *- 
permitted  by  the  Postmaster-General)  from  this  office,  the  reports  as  to  the  pro^  * 
condition  of  the  weather  in  the  sections  in  which  these  offices  are  located,  vbicii '  • 
office  will  furnish  by  mail  daily  in  printed  form,  and  addressed  to  the  postiw^" 
named  respectively.    Under  section  6  of  the  act  of  Congress  entitled  '^An  act  to  iy^'"* 
consolidate,  and  amend  the  statutes  relating  to  the  Post-Office  Department,**  spfv''" 
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Jane  8, 1872,  the  request  of  tlie  honorable  Postmanter-General  that  this  publication  be 
made  by  the  postmasters,  or  others  in  his  service,  as. being  for  the  public  good,  would 
clearly  have  the  effect  of  an  order ;  but,  should  there  be  question  ou  this  point,  there 
can  be  uoDe  that  most  of  the  postmasters  interested  would  gladly  performr  the  duty  as 
for  the  pablic  good,  and  one  reflecting  credit  upon  the  Department  in  which  they 
serve. 

To  the  Postmaster-General  himself,  whose  good- will  to  this  Bnreau  has  been  so  often 
aod  with  such  benefit  to  the  Department  evidenced,  the  Chief  Signal-Officer  does  not 
feel  it  necessary  to  urge  at  length  reasons  for  requesting  his  valuable  co-operation.  It 
is  sufficient  to  say  that  the  plan  suggested  seems  to  offer  a  more  immediate  and  exten- 
iive  method  of  reaching  the  whole  interior  and  agricultural  populations  of  the  United 
States,  with  information  in  which  each  citizen  has  an  interest,  than  any  hitherto  put  in 
use  in  any  country  in  the  world. 

Attention  is  respectfully  invited  to  the  accompanying  memorandum  of  the  plan  of 
listribntion. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
Brigadier-Oeneral  and  Ckirf  Siffnal-Offioer  of  the  Army, 

The  Hon.  Postmaster-Ge.nekal. 
(Through  the  Hon.  Secretary  of  War.) 

PLAN  OF  WORK. 

It  is  proposed  to  divide  the  territory  east  of  the  Mississippi  River  into  districts  of 
boot  two  hundred  miles  in  diameter,  each  district  having  a  distributing  point. at  or 
ear  its  center,  from  which  two  copies  of  the  reports  will  lie  mailed  daily  to  all  post- 
ffices  accessible  by  rail  or  mail-coach  by  6  p.  m.  each  day.  At  each  office  the  post- 
la^ter  is'  to  post  one  copy  of  each  report,  as  soon  as  received,  in  a  frame  to  be  furn- 
ibed  by  the  Signal-Office,  which  frame  will  be  put  up  in  a  conspicuous  part  of  the 
ffice,  where  it  can  be  seen  and  the  bulletins  read  by  the  public  without  difficulty. 

The  second  copy  is  intended  for  the  personal  use  of  the  postmaster,  and  may  be  dis- 
osed  of  in  the  manner  he  thinks  best  calculated  to  diffuse  the  information  it  contains, 
he  chart  herewith  illustrates  the  proposed  form  of  districting. 

MEMORANDUM- 

The  extent  of  the  co-operatioc  required  of  the  Post'-Office  Department  is  the  trans- 
ission  daily  by  mail  of  one  additional  letter  to  each  post-office  named  in  the  Hchedules, 
id  the  putting  up  daily  at  such  offices  one  copy  of  the  bulletins  furnished  by  the 
gnal-Omce. 


War  Department, 
Washington  City,  December  9,  1872. 
Sir  :  I  have  the  honor  to  inclose  herewith  a  communication  from  the  Chief  Sig- 
.I-Officer  of  the  Ai*my,  relative  to  distribution  of  the  daily  weather-reports,  and  to 
quest  the  co-operation  of  your  Department  in  the  mode  indicated  by  him,  if  con- 
itent  with  your  views.  The  subject  is  one  of  public  interest,  and  the  plan  appears 
pable  of  effecting  a  public  good. 

Very  respectfully^  your  obedient  servant, 

WM.  W.  BELKNAP, 

Secretary  of  War, 
The  Hon.  Postmabter-Gsmeral. 


Post-Opfice  Department, 
Washingtany  D,  C,  December  11,  1872. 
Ur  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  9th  instant 
losing:  a  communication  from  the  Chief  Signal-Officer  of  the  Army,  with  schedules 
1  plana  for  the  co-operation  of  the  Post-Office  and  War  Departments  in  distributing 
}  daily  weather-reports  throughout  the  agiicultural  districts  of  the  United  States 
essible  by  rail  or  mail-coach,  by  6  p.m.  each  day,  from  certain  designated  distrib- 
ng  points. 

heartily  approve  of  the  plan  nroposed  by  General  Myer  for  extending  to  the  agri- 
tural  sections  of  the  country  the  nenefit  of  the  information  contained  in  the  dailv 
sbther-reports  from  the  Signal-Office,  and  have  issued  an  order  under  date  of  9th 
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iDBtant,  a  copy  of  which  is  inolosed  herewith,  instructinii^  all  postmasters  reMivioe 
these  reports  hv  mail  to  post  them  immediately  in  the  frames  supplied  fortiiat  poipoMt 
by  the  Signal-Office. 

Any  farther  assistance  that  may  be  desired  from  this  Department  will  be  most  cheer- 
fully given. 

I  am,  very  respectfully,  your  obedient  servant, 

JNO.  A.  J.  CRESWELL. 

Postmof  ter-  Gtittnl 
Hon.  Wm.  W.  Belknap, 

Secretary  of  War, 


POST-OfFICK  DKPAllTM£!n', 

Waekington,  V,  C,  December  10,  Ki 
Arrangements  have  been  made  between  the  Post-Offlce  and  War  Departnieoto  b} 
which  one  or  more  of  the  daily  weather-reports  issued  by  the  signal-office  will  br 
furnished  daily  to  all  the  post-offices  that  can  be  reached  from  the  several  poiau  oi 
distribution  daily  by  mail.  As  these  reports  are  designed  for  the  benefit  of  the  $fn- 
cultural  as  well  as  the  commercial  interests  of  the  country,  the  Postmaster-GcDenl  in- 
structs all  postmasters  receiving  them  to  post  them  immediaieljf  in  the  frames  say^' 
for  this  purpose  by  the  signal-office. 


Papkr  22. 


List  of  Agricultural  Societies  whichy  on  September  30,  1873,  had  appointed pemuimemi  cemmtt 
tees  to  confer  ttith  the  Chief  Signal-Officer  of  the  Armg, 


Name  of  organization  and  State. 

Committee. 

Monroe  County  Agricultural  Soci- 

etv,  Indiana. 
Muskingum   County  Agricultural 

Society,  Ohio. 
Louisville  and  Jefferson  Counties 

T.H.  Mallow 

Bloomington.Ind. 
Zaiiesville,  Ohio. 

R.  8.  Mershon 

L. Young 

Lonisville,Ky. 
Glen  wood,  Mo. 

Agricultural  Society,  Kentucky. 

Schuyler  County  Agricultural  and 
Mechanical  Society,  Missouri. 

Highland  County  Agricultural  So- 
ciety, Ohio. 

John  B.  Glaze 

J.8.Bell 

Hillsborough,  Ohio. 

J.W.  SUis 

Arkansas  St<ate  Agricultural  and 
Mechanical  Society,  Arkansas. 

Bertie  County  Agricultural  Society, 
North  Carolina. 

Albert  Cohen 

Little  Rock,  Ark. 

S.J.Wheeler 

Windsor,  N.C. 

J,  B.  Cheney ........... 

D.E.Tavloe 

Geauga  County  Agricultural  Soci- 
ety, Ohio, 

Otsego  County  Agricultural  Soci- 
ety, New  York, 

Dexter  Witter 

Burton,  Ohio. 

George  H.  Ford 

Luther  Russell 

G.  Pomeroy  Keese 

H.M.Hooker 

Do. 
Do. 
Cooperstown.N.T. 

Elisha  Finnev 

Do. 

Crawford  County  A^icultural  So- 
ciety, Pennsylvania. 

Berrien  County  Agricultural  Soci- 
ety, Michigan. 

A.P.Foster. r 

Conueantville,  Ps» 

Col.  F.  Manton 

Do. 

Prof.  W.  H.  Armstrong. . 

J.  B.  Fitzgerald 

D.O.Woodruff 

William  Bort 

Do. 

Niles,Mtoh. 

Do. 

Do. 

Greene  County  Agricultural  Soci- 
ety, Missouri. 

Tolland  County  Agricultural  Soci- 
ety, Connecticut. 

Dr.J.E.Taffl 

Springfield,  Mo. 

Do. 

Do. 
Rockville,CiMiiL 

Do. 

A.W.McPherson 

Rev.  John  £.  Werth... 
George  H.  Kingsbury. . . 
J.  C.  Hammond,  Jr 
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Lisi  ofAgriettltural  SodeHes  wkkihf  on  September  30, 1873,  had  appointed  pennanent  oommit- 
teea  to  confer  with  the  Chuf  Signal-Officer  of  the  Jrm^— Continued. 


Name  of  organization  and  State. 

Committee. 

Post-office  address. 

Burlington    County   Agricultural 
Society,  New  Jersey. 

Agricultural  and  Mechanical  Soci- 

O.C.Brown 

Mount  Holly,  N.J. 
Do. 

M.  S.  Pancoast .     _ . . . 

James  Lippincott 

W.S.Bird 

Do. 
Eutaw,  Ala. 

ety  of  Western  Alabama,  Ala- 

H.G.Webb  

Do. 

bama. 

A.  T.  Lupton 

Tuscaloosa,  Ala. 

Crawford  County  Agricultural  So- 
ciety, Ohio. 

G.  Keller 

Bucyrus,  Ohio. 

E.  R.  Reamley 

H.M.Scioggs 

Josiah  Roller 

Saratoga  County  Agricultural  So- 
ciety, New  York. 

Martin  County  Agricultural  Soci- 
ety, Minnesota. 

California  State  Board  of  Agricul- 
ture, California. 

B.  S.  Robinson 

H.  A. Munger  ...... .... 

Greenfield  Centre,  N.Y. 
Falrmount,  Minn. 

J.N.  Hoag 

Sacramento,  Cal. 

C.F.Reed 

Do. 

F.M.Logan 

Do. 

3facon  County  Fruit-Growers'  As- 
sociation, Illinois. 

Missouri  State  Board  of  Agricul- 
ture, Missouri. 

Jackson  County  Agricultural  Soci- 
ety, Ohio. 

Prof.  E.  A.  Gastman  .... 

Theo.  Hildebrandt 

J.  B.  R.  Sherrick 

John  H.  Tice 

Decatur,  ni. 
Saint  Louis,  Mo. 

Rev.  Charles  Peabody.. 

Hon.  G.  W.  Kinney 

DavisMackley 

J.  E.  Ferree 

Do. 
Snow  Hill,  Mo. 
Jackson  Court-House,  0. 

Do. 

Jacob  Dungan 

Do. 

Pike  County  Agricultural  Society, 
Georgia. 

J.S.Pope 

Zebnlon,  Ga. 
Do. 

J.H.  Mitchell 

H.  Given 

Do. 

Crreene  County  Agricultural  Soci- 
ety, New  York. 

A. P.  Jones  ...... ...... 

CatskiU,N.Y. 

G.C.Mott 

Do. 

Jfork  County  Agricultural  Society, 
Pen  nsy  1  vania. 

John  Evans 

York,  Pa. 

G.  A.Heckert 

Do. 

W.S.  Roland 

Do. 

VUamakee  County  Agricultural  So- 
ciety, Iowa. 

Hon.  Charles  Paulk.... 
A.M.May 

Waukon,  Iowa. 
Do. 

D.W.Read 

Do. 

Jay  State  Horticultural  Society  of 

California,  California. 
laine  Board  of  Agriculture,  Maine. 

F.A.  Miller 

San  Francisco,  Cal. 

Prof.  H.  N.  Bolender .... 
M.  C.Femald 

Do. 
Orono,  Me. 

Prof.  G.  L.  Goodale 

Prof.  C.  E.  Hamlin 

C.  F.  Braokett 

Bowdoin  College,  Bruns- 
wick, Me. 

Colby  University,  Wa- 
terviUe,  Me. 

Bowdoin  College,  Bruns- 
wick, Me. 

Naples,  Me. 

Caro,  Mich. 

nscola  County  Agricultural  Soci- 
ety, Michigan. 

entral  Iowa  District  Agricultural 
Asaociation,  Iowa. 

Hon.  S.  F.  Perley 

C.C.Stoddard 

Townsend  Norfch 

Dr.  William  Johnson . . . 
P.F.  Bartle 

Do. 
Do. 
Des  Moines,  Iowa. 

M.  W.Robinson 

D.  V.  Cate 

Do. 
Do. 

>i]tb     Carolina  Agricultural  and 
Mechanical  Society,  South  Caro- 
lina. 

r>nnecticut  State  Agricultural  So- 
ciety, Connecticut. 

Dr.  F.  P.  Porcher 

Dr.  T.  T.  Robertson.... 

Col.  J.  P.  Thomas 

Hon.  E.  H.  Hyde 

Hon.  Thomas  H.  Butler. 
H.  S.  Collins 

Charleston,  S.  C. 
Winnsborough,  S.  C. 
Columbia,  S.  C. 
Stafford,  Conn. 
Norwalk,  Conn. 
CoUinsville,  Conn. 
New  Haven,  Conn. 
Columbia,  Conn. 
West  Cornwall,  Conn. 

>nnectiout  Stote  Board  of  Agri- 
cnltnre,  Connecticut. 

Prof.  W.  H.  Brewer 

W.  H.  Yeomans 

T.  S.  Gold 
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Lht  of  Agricultural  Societies  which,  on  September  30, 1873,  had  appointed  perwkmment  con**' 
^009  to  confer  with  the  Chief  SignaUOgioer  of  the  ^t7iijf--Con(inaed. 


Name  of  organization  and  State. 

Committee. 

Po0i-offiee  addraL 

Terre  Haute  Horticultnral  Society, 
Indiana. 

J.  D.  Foote 

Terre  Haate,  Ind. 
Do. 

J.F.  Saule 

John  Weir 

Do. 

Rev.  —  Stimson 

Joseph  Gilbert 

Do. 
Do. 

Middlesex  County  Fanners'  Clab, 

New  Jersey. 
Farmers'  Club,  Utah 

G.  H.  Lambert 

New  Branawickt  5.  J. 

G.  W.  Thompson 

D.  Tyler 

Do. 
Beaver  City,  UuhT*. 
Do. 
Do. 

William  Fotheringham . 
J.L.  Smith 

Indiana  State  Board  of  Agricultore, 
Indiana. 

T.  C.Johnson 

New  Albany,  Ind 

Thomas  Dow  ling 

J.  D.G.Nelson 

Terre  Hauto,  Ind. 
Fort  Wayne,  Ind. 

Rhode  Island  Society  for  the  En- 
couraiiccment  of  Domestic  Indus- 

Dr.  J.  W.  Sawyer 

J.T.  Smith 

Providence,  B.  L 
Do. 

try,  Rhode  Island. 
Washington  County   Agricnltural 

Society,  New  York. 
Farmers  and  Fruit-Growers' Associ- 

Dr. W.  F.  Channing.... 
M.Ingalsbe 

Do. 
South  Hartford,  XT 

R.  W.Pratt 

Do. 

Dr.  W.  West 

BeUeville,  HI. 

ation  of  Illinois,  Illinois. 

F.  H.  Pieper 

Da 

E.  W.  West 

Do. 

Iowa  State  Horticultnral  Society, 
Iowa. 

Prof.  Charles  £.  Bessey. 

Hon.John  Scott 

G.  B.  Brackett 

lege,  Ames.  Io«. 
Nevada,  Iowa. 
Denmark,  Iowa. 

Addison  County  Agricultural  Soci- 
ety, Vermont. 

Orleans  County  Agricultural  Soci- 
ety, Vermont. 

Prof.  W.  H.  Parker 

Prof.  H.  M.  Seely 

Prof.  E.  Brainerd 

D.  M.  Camp 

Middlebnry        CoSitt. 

Middlebary,  Vt 
Middlebary       Colkr 

Middlebary,  Vt 
Middlebary        CiiUfr 

Middlebary,  Vt 
Newport,  Vt 
Do. 

T.H.Haskins 

Z.  E.  Jameson -... 

Irasburgb,  Vt. 
Cleveland,  Iten. 

Bradley  County  Agricultural  and 
Mechanical  Society,  Tennessee. 

T.  L.  Cate 

J.  C.  Morgan  --.. 

Do. 

Dr.  G.  A.  LoniP 

Da 

Iowa  State  Agricultural  Society, 
Iowa. 

Peter  Melendy .... 

Cedar  Fhlls,  Iowa. 

S.B.  Hewitt,  jr 

J.  M.  Shaffer 

Eagle  Grove,  lows. 
Fairfield,  lowm. 

Carroll  and  Choctaw  Counties  Ag- 
ricultural Society,  Mississippi. 

A.  M.  Rafter 

Winona,  Misa. 

T.  J.  Blackmoore 

O.J.  Moore 

Do. 
Do. 

Belmont  Farmers'  Club,  Mississippi 

A.M.  Rafter 

Winona,  Min. 

W.  W.  DabnoT 

Do. 

Jas.  Thomoson. .--. 

Do. 

Broome  County  Agricultural  Soci- 
ety, New  York. 

E.  6.  Cratls 

Bingbamton,  K.Y. 

T.  F.  Roberts 

Arch.  Stone 

Do. 

Bureau  County  Agricultural  Soci- 
ety, Illinois. 

Essex  County  Agricultural  Society, 
Massachusetts. 

P.  Van  Vrodenberg 

George  W.Stone 

A.  Bryant,  jr 

Do. 
Princeton,  m. 
Do. 

H.L.  Baltwood 

Charles  P.  Preston 

William  Sutton 

A.  W.  Dodge 

Do. 
Danvers,  Maoa. 
Salem,  Masa. 

Do. 

Kokomo  Horticultural  Society,  In- 
diana. 

L.  J.  Templin 

Kokomo,  Iiftd. 

L.  W.Leaoh 

Do. 

C.  S.  Boggs 

Da 

Jo.  Daviess,  La  Favette,  and  Ste- 
phenson Union  Agricultural  So- 
ciety, lUinois. 

A. M.  Jones ...«...••... 

Warren,  Ill« 
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List  of  Agricultural  Societies  which^  on  September  30,  1873,  had  appointed  j^ermafient  commit- 
ieee  to  confer  with  the  Chief  SigwU-Officer  of  the  Army — Continued. 


Name  of  organization  and  State. 


^larsball  County  Agricultural  Soci- 
ety, Iowa. 

^oles  County  Agricultural  Society, 
IlIiDois. 

iock  County  Agricultural  Society, 
Wisconsin. 

•VaupacaAgricultural  and  Mechan- 
ical Association,  Wisconsin. 

ngham  County  Agricultural  Soci- 
ety, Michigan. 

Ml]  more  and  Mower  Counties  Ag- 
ricultural Society. 


Committee. 


arion  County  Agricultural  Society, 
Ohio. 

amphreys  County  Farmers' Club, 
Tennessee. 


uzerne  County  Agricultural  Socie- 
ty, Pennsylvania. 


lanta  Union  Central  Agricultural 
Society,  Illinois. 

)ward  County  Agricultural  Socie- 
ty, Iowa. 

ita^amie  County  Agricnltural  So- 
3iety,  Wisconsin. 


wreDce  County  Agricultural  and 
[ndastrisd  Association,  Ohio. 


ami  County  Agricultural  Society, 

)hio. 

ehigan  State  Pomological  Society, 

Vlichigan. 

moille  County  Agricultural  So- 
le ty,  Vermont. 

:*boygan  County  German  Ajfricul- 
iiral  and  Trades  Association, 
rVisconsin. 


Byron  Webster  . . . 

John  Turner  

S.  P.  Kinsley 

D.C.  M.Evans  ... 
Charles  Penatel . . . 
Dr.  J.  B.  Whiting. 


H.  C.  Mead 

W.Scott 

£.  Cooledge 

Allen  Rowe 

A.  M.  Chapin 

William  Rayner 

Dr.  A.  F.Whitman 

H.S.Hart 

W.L.KeUogg 

B.  F.  Farmer 

William  McKee 

£.  S.  Bumstead 

George  W.  Farmer 

W.Allen 

D.  Rathbun 

H.  M.  Ault 

H.  A.  True 

J.  K.  Newcomer 

Rev.  A.  A.  Wilson 

T.  U.  Harris 

W.  A.  Hollinger 

A.  R.  Lankfonl 

Steuben  Jenkins 

Rev.  Abel  Parker , 

DrJ.  M.  Lewis 

Dr.  J.  B.  Crawford 

Dr.  C.  R,  Gorman 

Dr.  B.  H.Throop 

Dr.R.H.  Tubbs 

S.  D.  Fisher 

William  P.  Hunt 

Daniel  McFarland, 

H.D.Noble 

Stephen  Rodford 

C.  S.  Thurber 

W.  H.P.  Began ,. 

Edwin  Nye 

N.  B.  Clark 

Louis  Perrott 

Dr.  G.  S.  B.  Hempstead 

Cyrus  Ellison 

Hiram  Campbell 

H.W.  Gillett 

Samuel  Burke 

W.W.Crane 


Post-office  address. 


A.  T.  Linderman 

C.L.  Whitney 

Edward  Bradfield... 

George  Wilkins 

H.H.  Powers 

G.  L.  Waterman 

Ferd.  Stoesser 

Frederick  Must 

Fred.  Zimmerman... 
Albert  Mohlendorf. . . 
Thomas  Blackstock. 


Marshalltown,  Iowa. 

Do. 

Do. 
Charleston,  111. 

Do. 
Janesville,  Wis. 

Waupaca,  Wis. 

Do. 

Do. 
Mason,  Mich. 
Eden,  Mich. 
Mason,  Mich. 
Spring  Valley,  Minn. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Marion,  Ohio. 

Do. 

Do. 
Waverly,  Tenn. 

Do. 

Do. 
Johns ville,  Tenn. 
Wyoming,  Pa. 

Do. 

Do. 
Wilkesbarre,  Pa. 
Pitteton,  Pa. 
Scranton,  Pa. 
Kingston,  Pa. 
Atlanta,  111. 

Do. 
McLean,  111. 
Cresco,  Iowa. 
Chester,  Iowa. 
Cresco,  Iowa. 
Appleton,  Wis. 
Freedom,  Wis. 
Ellington,  Wis. 
Greenville,  Wis. 
Hanging  Rock,  Ohio. 
Ironton,  Ohio. 

Do. 
Quaker  Bottom,  Ohio. 
Arabia,  Ohio. 
Tippecanoe  City,  Ohio. 

Grand  Rapids,  Mich. 
Muskegon,  Mich. 
Ada,  Mich. 
Stowe,  Vt. 
Morrisville,  Vt. 
Hyde  Park,  Vt. 
Sheboygan,  Wis. 

Do. 

Do. 
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List  of  Agricultural  Societies  whicky  on  September  30, 1873,  Aod  appointed  permanent  ammU- 
tees  to  confer  with  the  Chief  Signal- Officer  of  the  Army — Continued. 


Name  of  organization  and  State. 


Walworth  Connty  Agricultural  So- 
ciety, WisconBin. 

Floyd  County  Agricultural  Society, 

Iowa. 
Edgar  County  Agricultural  Society, 

Illinois. 

Perry  County  Agricultural  and  Me- 
chanical Association,  Indiana. 

Davis  Connty  Agricultural  Society, 
Iowa. 


Utah  County Agricnltural  and  Home 
Manufacturing  Society,  Utah. 

Ontario  Connty  Agricultural  So- 
ciety, New  York. 

Washington  County  A^cultural 
and  Mechanical  Association,  Vir- 
ginia. 

Otoe  County  Agricultural  Society, 
Nebraska. 

Lake  County  Agricultural  Society, 
Ohio. 

Page  County  Agricultural  Society, 
Iowa. 

Kings  Creek  Valley  Farmers'  Club, 

Ohio. 
Cerro  Qordo  County  Ag^cultural 

Society,  Iowa. 


Northumberland  County  Agricultu- 
ral Society,  Pennsylvania. 

Johnson  County  Ajjpcultnral  and 
Mechanical  Association,  Kansas. 

Albany  County  Agricultural  and 
Industrial  Society,  New  York. 

Pike  County  Agricultural  Society, 
Mississippi. 

Warren  County  Agricultural  So- 
ciety, New  York. 

Shenandoah  VaUey  Agricultural 
Society,  Virginia. 


Wabaunsee  Connty  Central  Agri- 
cnltural and  Horticultural  So- 
ciety, Kansas. 

Oswego  County  Agricultural  Soci- 
ety, New  York. 


Committee. 


Peter  Golder 

David  Williams... 
Charles  E.  Bnhre.. 
E.  C.  Chapin 


Walter  Booth 

B.  Halcomb 

D.P.Elliott 

I.  F.  Patterson , 

LI.  Wheeler 

Ad.  Ackerman , 

Howard  Willey 

Wm.  J.  Hamilton < 

T.  A.  Walker 

A.Rankin 

William  HiU 

Hon.  George  Bean 

C.D.Evans 

Daniel  Graves 

Cooper  Sayre 

John  S.  Coe 

Rev.  George  R.  Barr . . . . 

J.L.White 

Thomas  Cosby 

J.  W.  Pearman , 

W.W.  Warden 

D.  W.  Mead 

C.  C.  Jennings 

George  Blish 

S.  H.  Kiddlebangh 

8.  W.  Peterson 

J.  L.  Barrett 

Thomas  Cowgill , 


George  R.  Miller 

T.G.Emsley 

A.  Wilson 

Henry  Martin 

C.  W.Tenney 

Dr.  E.  H.  Homer 

William  A.  Dean 

Thomas  Barr 

John  M.  Giffen 

Henry  McBride 

J.M.  Hadley 

Hon.  Geo.  A.  Tweddle. . 

J.Winne 

J.  H.Farrell 

D.  M.  Pound 


Charles  W.  Osbom., 


Edmund  Pendleton  ... 

Dr.  W.J.  Best. 

J.C.Baker 

Jarvis  Jennings 

Edwin  S.  Baker 

William  Coleman 

William  Rinehart 

George  Reynolds 

Henry  L.  Davis 

P.M.Newton 

Hiram  Walker 

Thomas  H.  Austin 

Harry  Palmer.. ..^.^.^.^^ 


Post-office  addras. 


Elk  Horn,  Wis. 
Darien,  Wis. 
Geneva,  Wis. 
Charles  City,  Iowa. 

Paris,  111. 

Do. 

Do. 
Rome,  Ind. 

Do. 

Do. 
Bloomfield,  lows. 

Do. 

Do. 
Belknap,  lows. 
Bloomfield,  Iowa. 
Provo,  Utah. 
Spring  vi  lie,  Utah. 
Provo,  Utah. 
Oak's  Corners,  N.T. 
Canandaigna,  N.  Y. 
Abingdon,  Va. 

Do. 

Do. 
Nebraska  City,  NeU. 

Do. 
Painesville,  Ohio. 

Do. 

Do. 
Clorinda,  Iowa. 

Do. 

Do. 
Kenuaid,  Obia 

Mason  City,  Iowa. 

Do. 
Owen's  Grove,  Iowa 
Mason  City,  Iowa. 
Plymouth,  Iowa. 
Turbotville,  Pa. 

Do. 

Do. 
Olathe,  Kans. 

Do. 

Do. 
Albany,  N.Y. 
Bethlehem  Centre,  N  ^ 
Albany,  N.  Y. 
Magnolia,  Miss. 

Warrensbargh,  X.  T. 

Winchester,  Va. 
Bmcetown,  Va. 
Winchester,  Va. 
Millwood,  Va. 
Winchester,  Va. 
Eskridge,  Kans. 

Do. 

Do. 
Oswego,  N.  Y. 
Sandy  Creek, N.Y. 
Union  Sqnars,  N.  Y. 
New  Haven, N.Y'. 
Paris,  N.Y. 
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i'tt  Of  AgHcultural  Societies  which,  an  Sepiemher  30, 1873,  had  appointed  permanent  commit- 
tee8  to  confer  with  the  Chief  Signal-Officer  of  the  Army — Continued. 


^ame  of  organization  and  State. 


nDemee  Central  Fair  Association, 

TpTlDfiflSfie 

reey  County  Agricultural  Society , 

Illinois. 

eiiben  County  Agricultural  Soci- 

:»ty,  New  York. 

atonwan    County    Agricultural 

Society,  Minnesota. 

mltrie  County  A^cultural  and 

iorticultural  Society,  Illinois. 

me  Agricultural  and  Mechanical 

i'^air  Association,  Georgia. 

>8t  Virginia  Central  Agricnltural 

ind  Mechanical  Society,  Virginia. 


21  County  Agricultural  Society, 

reorgia. 

rtage  County  Agricultural  Soci- 

ty,  Ohio. 

ekasaw     County   Agricultural 
ociety,  Iowa. 

ginia  State  Agricnltural  Society, 
Hr^^xiia. 


icultural  and  Mechanical  Socie- 

'  of  Alleghany  County,  of  Mary- 

nd     and    West   Virginia,  and 

[^DDsylvania. 

tral  Farmers'  Club,  Delaware. 


iAon  County  Agricnltural  Soci- 
y,  Indiana. 


r'-entioD  of  pomologists,  Michi- 


s    Pomological  and  Horticul- 

ral  Society  of  Michigan,  Michi- 

n. 

npaigT"    County   Agricultural 

nety,  Ohio. 

lauan  County  Agricultural  So- 

ty,  Iowa. 

Hampshire  Stat«  Agricultural 
;iety.  New  Hampshire. 

blic  Connty  AgHcultural  So- 

:y,  Kansas. 

jfttown  Fanners'  Clnb,  Penn- 

^ania. 


Committee. 


W.  P.  Henderson , 

Dr.  J.  O.  Hamilton 

George  H.  Jackson 

William  Shephard 

R.E.Robie 

W.W.  Murphy 

G.W.Vanghan 

E.W.Mills 

Thomas  J.  Perry 

Thomas  W.Alexander.. 

Lee  Haymond , 

R.T.Lownder 

Thomas  S.  Spates 

Dr.W.M.Late 

Henry  Bassell , 

Dr.  M.  F.  Stephenson  . . 

J.  £.  Redwine 

H.Y.Beebe 

E.R.Wait 

John  Meharg , 

L,  J.  Young 

H.  M.  Mixer 

Buel  Sherman , 

F.G.Rnffln , 

Col.  William  C.  Knight 
Dr.Wm.  T.  Walker... 

Charles  C.  Shriver 

J.  B.  H.  Campbell 

R.L.  Gross , 

M.  Hayes 

J.  H.  Bateraan 

C.H.B.Day 

I.  R.  Holston 

William  Crim 

James  Hazlitt 

M.G.Walker 

N.  G.  Tomlinson 

Thomas  Beckworth 

Henry  8.  Clubb 

Samuel  B.  Peck 

C.L.  Whiting 

W.K.K©dzie 

W.  A.  Humes 

Lyman  J.  Curtis 

Dr.  George  Worne 

Jed.  Lake 

Hon.  Samuel  N.Bell... 
Hon.  Frederick  Smyth  . 
General  Nathaniel  Head 
O.  A.  A.  Gardner 

T.W.Trego 

H.  T.  Darlington 

D.  E.  Brower 


Post-office  address. 


Murfreesboro',  Tenn. 

Jerseyville,  111. 

Do.' 
Bath.N.Y. 

Madelia,  Minn. 

Sullivan,  111. 

Do. 
Rome,  Ga. 

Do. 
Clarksburgh,  W.  Va. 

Do. 

Do. 
Bridgeport,  W.  Va. 
Brown^s  Creek,  W.  Va. 
Gainesville,  Ga. 

Do. 


Chickasaw,  Ohio. 
Now  Hampton,  Iowa. 
Fredericksburgh,  Iowa. 
Richmond,  Va. 

Do. 
Dover  Mines,Goochland, 

Va. 
Cumberland,  Md. 

Do. 

Do. 


Anderson,  Ind. 

Do. 

Do. 
Pendleton,  Ind. 
Alexandria,  Ind. 
Perkinsville,  Ind. 
Grand  Haven,  Mich. 
Muskegon,  Mich. 

Do. 
Lansing,  Mich. 


Urbana,  Ohio. 

Independence,  Iowa. 

Do. 

Do. 
Manchester,  N.  H. 

Do. 
Hooksett,  N.  H. 
Bellville,  Kans. 

Doylestown,  Pa. 
Do. 
Do. 
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List  of  Agricultural  Societies  which,  on  September  30, 1873,  had  appointed  permanent  ammit- 
tees  to  confer  toith  the  Chief  Signal-Officer  of  the  Army — Coutinaed. 


Name  of  organization  and  State.* 

Committ'Ce. 

Post-office  addrue. 

Franklin  County  Agricultural  So- 
ciety, Maine. 

D.  H.  Knowlton 

L.  F.  Green 

Farmington,  Me. 
EaiitWiltOD,Me. 
Farmington,  Me. 
Norway,  Me. 
South  Paris,  Me. 
Marengo,  Iowa. 
Foote,Iowa. 
Victor,  Iowa. 
Ephrata,  Pa. 

Warsaw,  111. 
Do. 
Do. 

P.  P.  Tufts 

Oxford  County  Agricultural  Soci- 
ety, Maine. 

Howard  D.  Smith 

A.  C.  T.  Smith 

Iowa  County  Agricultural  Society, 
Iowa. 

J.  Root,  jr 

J.C.Clark 

A.  H.  Simi>8on 

Epbrata  Agricultural  and   Scien- 

W. H.  Spera 

tific  Society,  Pennsylvania. 
Warsaw  Horticultural  Society,  Illi- 
nois. 

B.Whitaker 

J.  W.  Hollowbush 

Charles  Hay 

State  Grange  of  Patrons  of  Hns- 
bandry.  South  Carolina. 

John  B.  Moore 

Edgefield,  S.  C. 
Cokesbury,  S.  C. 
Georgetown,  S.  C. 

D.W.Aiken 

Benjamin  Allston 

■  Paper  23. 

List  of  Boards  of  Trade^  Chambers  of  Commerce^  and  other  organizations,  apart  from  Am 
directly  connected  toith  agrieulturet  which  had  on  September  30,  1873,  appointed  perwMm*^ 
committees  to  confer  tcith  the  Chief  Signal- Officer  of  the  Army. 


Name  of  organization. 


Chamber  of  Commerce  of  New  York . 

Board  of  Trade  of  Buffalo 

Board  of  Underwriters  of  New  York . 

Board  of  Trade  of  Toledo 

Board  of  Trade  of  Washington 

Board  of  Trade  of  Detroit 

Board  of  Trade  of  phicago 

Board  of  Trade  of  Bostou 


Chamber   of    Commerce    of  Mil- 
waukee. 
Board  of  Trade  of  Nashville 


Chamber  of  Commerce  of  Du  Luth 
Board  of  Trade  of  Baltimore 


Board  of  Trade  of  New  London 

Board  of  Trade  of  San  Francisco.. 
Board  of  Trade  of  Cleveland 


District  of  Columbia. 

Michigan 

Illinois 

Massachusetts 

Wisconsin 

Tennessee 

Minnesota 

Maryland 

Connecticut 

California 

Ohio 

Digiti 


Committee. 


George  W.  Dow,  M.  M»ory. 

J.  D.  Jones,  Ch*ri«  ii- 

Curtis. 
Alonzo  Richmond,  Gfo,  S. 

Hazard,  John  U.VMgbt. 
John     D.    Jones,   IMoi^ 

Drake    Smith,  ISXivw*' 

Walter,  Alfred  Ogdcn. 
W.  T.  Walker,  M.  6.  Car 

riugton,   A.  W.  Colui. 

C.  A.  King. 
J.W.ThompeoD,A.&So!.- 

mons,  R.  M.  Hall. 
J.  Aspiu  wall,  G.  W.  Bis*'. 

E.  W.  Hudson. 
C.  Randolph.  D.  H.  Drato*. 

£.  T.  Lawrence. 
Robert  S.  Perkins,  H.  P 

Roes,  John  CumiuiiikN 

E.  H.  Sampson. 
John  L.  Hathaway,  i-  H 

Merrill,  L.  R.  Dunod 
James  Whit  worth.  R.  T 

Kirkpatrick,  Dr.  W.  ^^ 

Berrv,E.D.Hicka,M.> 

CoohriU. 
Charles  M.  Casbm«ii> 
H.L.WhitndK«>,RubeitK 

KirkUnd,  BeimatiB  ^ 

Hodgea,    jr.,    J.    Ht 

PleasantflL 
James  T.  Skioner,  (yt^mr 

P.  Rogen. 
R.  R.  Swaao,  J.  De  ¥tt»} 

R.G.SiM!atb,C.A.I»^ 
R.K.Win8low.R.F.Uv' 

J.aSage. 
zedbyLiOOgle 
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List  of  Boards  of  Trade,  Chambers  of  Commerce,  ^*c. — Contiuned. 


Name  of  organiEation. 


Chamber  of  Commerce  of  Charles- 
ton. 
Board  of  Trade  of  Charleston 

Chamber  of  Commerce  of  Memphis- 

Board  of  Trade  of  Oswego . . '. 

Board  of  Trade  of  Omaha 

Committee  appointed  by  mayor  of 

Rochester. 
Board  of  Trade  of  Portland 

Board  of  Trade  at  Philadelphia 

Board  of  Trade  of  Mobile 

Chamber  of  Commerce  of  Savannah . 

Chamber  of  Commerceof  Wilming- 
ton. 
Board  of  Trade  of  Norfolk 

Board  of  Trade  of  Indianapolis 

Chamber  of  Commerce  of  Saint 
Paal. 

Board  of  Trade  of  Barlington 


[Jnion  Merchants'  Exchange  of 
Saint  Loais. 

L^b amber  of  Commerce  of  Galves- 
ton. 

^ard  of  Trade  of  Shreveport 


!;!baniberof  Commerce  of  San  Diego 

Philadelphia  Connty  Medical  So- 
ciety. 
)oard  of  Trade  of  Davenport 


State. 


South  Carolina  . 
Soatb  Carolina 

Tennessee 

New  York 

Nebraska 


New  York- 

Maine 

Pennsylvania 


Alabama 
Georgia  .. 


North  Carolina 

Virginia 

Indiana 


Minnesota . 


$oarcl  of  Trade  of  Jacksonville 

Chamber  of  Commerce  of  Indianola . 

loard  of  Trade  of  La  Crosse 

Cotton  Exchange  of  New  Orleans. . 

Chamber   of  Commerce   of    New 

Haven. 
!baiiil>«i'  of  Commerce  of  Cairo  . .. 


(oard  of  Trade  of  Cincinnati. 
k>ard  of  Trade  of  Dnbnqne. . 


Vermont 

Missouri 

Texas  

Louisiana.  ... 

California 

Pennsylvania . 


Iowa 


Florida . 
Texas  .. 


Wisconsin  . . . 
Louisiana  ... 
Connecticut  . 
Illinois 


Ohio  . 
Iowa. 


Committee. 


E.  H.  Frost,  W.  P.  Hall,  T. 

W.  Dawson. 
Hon.  George  A.  Trenholni, 

Professor  F.   S.  Holme, 

E.  Lafitte. 

B.  J.  Semmes,  H.  H.  Hig- 
bee,  Thomas  H.  Allen. 

A.  H.  Failing,  W.  J.  Mal- 
colm. 

A.  D.  Jones,  G.  H.  Collins, 
M.  Stephens,  Col.  J.  Pat- 
rick, C.  C.  Housel. 

Joshua  A.  Eaton,  Charles 
A.  Poole,  Geo.  Scbofield. 

C.  H.  Farley,  J.  S.  Bedlow, 
M.N.  Rich. 

Henry  Winsor,  Thomas  C. 
Hand,  Thomas  L.  Gilles- 
pie, George  N.  Fotham, 
George  N.  Allen,  James 
Hand. 

J.  M.  Thompson,  J.  Y. 
Thompson,  Daniel  Jones. 

Charles  Green,  president ; 
Robert  N.  Gourdon,  vice- 
president. 

A.  H.  Van  Bokkelen,  Geo. 
Harris8,W.  L.  DeRossett. 

Dr.  S.  K.  Jackson,  W.  A. 
Graves,  E.  C.  Lindsay. 

D.  M.  Berry,  E.  F.  Cox, 
John  E.  Wright,  W.  R. 
Nofsinger,  S.  T.  Bowen. 

R.  Ormsby  Sweeney,  Rev. 

J.  Mattocks,  J.  Fletcher 

Williams. 
G.  G.  Benedict,  Prof.  Peter 

Collier,  Prof.  McK.  Petty. 
Geo.  P.  Plant,  R.  P.  Taney, 

W.  H.  Scudder. 
J.  S.  Thrasher,  W.  Rich- 
ardson, C.  G.  Forshey. 
George  Williamson,  R.  D. 

Sale,  George  A.  Pike. 
Douglass  Gunn,C.  A.  Jones, 

J.  S.  Gordon. 
Lawrence  TumbuU. 

James  M.  Dalzell,  Edward 

Russell,  F.  A.  Angel. 
A.  S.  Baldwin. 
G.  Seeligson,  W.  P.  Milby, 

D.  Sullivan. 
Wm.  W.  Jones,  James  J. 

Lyndes,  8.  L.  Nevins. 
John  J.  Noble,  Cyrus  Bus- 

sey,  Thomas  Henderson. 
Johnson  T.  Piatt,  Mayor 

Lewis,  £.  S.  Wheeler. 
W.  P.  Hailiday,  Charles  M. 

Howe,Peter  Cuhl. 
Daniel  B.  Pierson. 
Dr.   Asa    Horr,   Franklin 

Hinds,  R.  J.  Gibbs. 


Google 
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Paper  24.— (Form  31.) 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  op  Telegrams  and  Reports  for  the  Benefit  of  Commerce  axd 

Agriculture. 


Report  of  observations  on  temperature  of  water  at  - 

urday, ,  187-. 


for  the  week  ending  Sat- 


Day    and 
date. 


Sunday... 
Monday  . . 
Tuesday.. 
Wed'sday. 
Thursday. 
Friday  .. . 
Saturday . 


Time  of 
obser- 
vation. 


Temper- 
ature 
of  air. 


Tempera- 
ture of 
water 
at  sur- 
face. 


Tempera- 
ture of 
water 
at  bot- 
tom. 


Depth  of 
water. 


Remarks. 


Note.--Two  copies  of  this  form  will  be  forwarded  weekly  to  the  Chief  Sigiial-Oacef . 
Washington,  D.  C. 
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Wak  Department,  Office  of  the  Chief  Signal-Officer, 

!sioN  OF  Telegrams  and  Reports  for  the   Benefit  of   Commerce  and 
Agriculture. 


Tt  of  observations  on  temperature  of  water  at  • 
.  .  day, ,  187-. 


■  for  the  week  ending  Satar- 


^  and 

Time    of 
observa- 
tion. 

Tempera- 
ture   of 
air. 

Tempera- 
ture   of 
water  at 
surface. 

Tempera- 
ture   of 
water  at 
bottom. 

Depth  of 
water. 

Remarks. 

r 

y  — 

y.... 

day. 

y-" 

— 

-,  Obsenscr* 


-•37  wo  copies  of  this  form  will  be  forwarded  weekly  to  the  Chief  Signal-Officer, 
r>ri,  D.  C. 
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Paper  25. 

List  of  places  for  which  stations  haveh.Tn  reqncstedf  but  not  established  on  September '^).\^'^ 


Place. 


Muskegon^  Mich  . 


Applicant. 


Date. 


Manitowoc,  Wis  .. 
Huron  City,  Mich . 


Mackinac,  Mich 

Richmond,  Va 

Cape  Henry,  Va C 

Body  Island,  N.  C ^ 

Cape  Hatt«rafi,  N.  C ( 

Lewes,  Del 

Parkas,  Colo 

Staten  Island 

Chambersburgh,  Pa ] 


Watertown,  N.  Y 

Xenia,  Ohio 

Port  Hope 

Illinois  Industrial  Univer- 
sity, Champaign,  111. 

Little  Rock,  Ark 


Sacramento,  Cal 


I J 


Niles,  Mich 

Hot  Springs,  Ark 

Louisiana,  Mo ) 

Jancsville,  Wis \ 


Hillsdale,  Mich 
Metamora,  III  .. 

Marietta,  Ohio . 


Mount    Pleasant    Academy, 

Pennsylvania.  j 

Nebraska  City,  Neb 

Mount  Moosilauke,  N.  H . . .  < 
Catasauqua,  Pa ' 

Galena,  111 | 

Columbus,  Nebr I 

Farther  Point  Canada,  ....  ) 

Coburg.  Canada > 

CoUingwood,  Canada }| 


I 
Hon.  H.  H.  Holt  Michigan  legislature,  i  Jan.  21,h*l 

inclosing  petition  of  ^  citizens.  j 

Board  of  Traile,  Toledo 'Jan.  27.  Kl 

Board  of  Trade,  Chicago !  Feb.  V\\<1 

Hon.  T.  W.  Ferrv,  U.  S.  Senate i  Mar.   3.  l-TI 

Hon.  P.  Sawyer,' M.C Jan,  ©,K' 

Board  of  Trade,  Toledo I  Jan.  iT.l-TI 

Board  of  Trade,  Cleveland '  Feb.  UM-'Tl. 

Board  of  Trade,  Detroit I  Feb.  l^.I-Tl 

Board  of  Trade,  Chicago Feb.  1»U<1 

W.G.Turpin 'Apr.    3.K1 

Board  of  Trade,  Norfolk,  Va.,  and  reso-  ) 

Intion  of  the  general  assembly  of  Vir-  ^  Apr.  IT.l-Cl. 

ginia.  y 

Board  of  Trade,  Philadelphia May  2S  l-TI 

E.  J.  Mallett,  late  consul-general ,  May  S4  \<\ 

C.  Keutgen,  jr ;  June  J^.l"*l 

Hon.  John  Scott,  U.  S.  Senate ,  June  11  \<\ 

Hon.  Simon  Cameron,  U.  S.  Senate June  11 1*^ '♦• 

L.  L.  Pratt ,  Junoil.Kl 

C.  E.  Case ;  Jnne3i»  b'l 

Board  of  Trade,  Detroit.  Mich ;  July  ii.  \<\ 

Hon.  W.  C.  Flagg,  secretary '  July  II.  1^1 

Hon.  J.  M.  Gregory,  president Feb.  11  !*'• 

Hon.  J.  M.  Hawks,  M.  C July*.!-:! 

Albert  Cohen July    I  K- 

J.  N.  Hong,  secretary  California   State    July  *ir<,l<: 

Board  of  Agriculture. 
Concurrent  resolution  of  the  legislature    May  K>.K- 

of  California,  presented  by  Dr.  T.  M. 

I^ogan ,  secretary  S tat«  board  of  heal t h.    Jan .  Ml"*- 
J.  B.  Fitzgerald,  secretary  Berrien  Conn-    July  :f7. 1"* 

tv  Agricultural  Society.  I 

J.  H.  Morton,  M.  D Aug,   IK 

William  Stark )    .  ..  ,  .. 

R.  E.  Pleasant* S   ^"«*   "  ^ 

J.  B.  Whiting,  M.  D }    .    ^    .... 

Rock  County  Agricultural  Society S        ***   ' 

Professor    George    M.  Milieu,  secretarv  .  An  jr.   ^  I"*' 

Hillsdale  College.  '    ' 

Hillsdale  County  Agricultural  Society  ..   Aug.   »'»'"* 
Edward  Kipp,  secretary  Woodford  Coun-     Aug.    •  !~* 

ty  Agricultural  Society. 
J.  W.  Andrews,  presideiit  Marietta  Col-     Aug.  10  )*' 

lege. 
Washington  County  A  CTicultural  Society.  Aog.  !••  ■**• 
W.H.McCrey,  Mount  Pleasant  Academy     Ang.  11  >" 

and  Normal  School. 
H.  K.  Raymond,  secretary  Otoe  County    Aug.  U  >* 

Farmers*  Club. 

Professor  C.  H.  Hitchcock Aag.  1*^  1**' 

A.  F.Clongh Aog.  1'  '< 

Hon.  E.  Mcpherson,  Clerk  U.  S.  House     :?ei»t  l\  \*' 

of  Representatives. 
Dr.  Wilmot  Scott,  editor  Galena  Com-     Sept.  14  !•* 

mercial  Advertiser. 
J.  O.  Shannon,  secretary  Platte  County     Sept.  '■  :  * 

Agricultural  Society. 

Oswego  Board  of  Trade,  by  J.  L   Mc-  *     .         ,    .  - 
Whorter.  s    ^^^         ' 
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List  of  places  for  tchich  stations  have  been  requested,  tj-c. — Continued. 


Place. 


iugfield,  Mo  . 


i  Huron,  Mich 

on  City,  Iowa 


10,  Me . 


ze.  La ) 

Morgan,  Ala > 

o,  Tex > 

Ktindall,  Dak 


Applicant. 


'ersity  of  Michigan,  Ann 
rbor. 

(iarrj,  Manitoba 

itaiu,  Colo 

;or,  Me 

yard  Haven,  Maes < 


)ort,  Rhode  Island 


An D,  Mass. 

City,  Iowa 
.ssaSf  Va. ... 
:y,  111 


■■■■\ 


r  Point,  N.H 

iri^ton,  Del 

ional  stations  on  east-  ) 
a  .shore  of  Lake  Mich-  > 

ional  stations  oni 
luiitains  of  Virginia.    ) 

ional  stations  on  west-  I 
I  .slope  of  Mississippi  < 
Hey.  [ 

DO     Light,    Monomoy 
nt.  Cape  Cod,  Mass. 
.vest  Pass,  Pass  ^rOutre 

on,    Va.;    Christian-^ 
trh,    Va.;   Bristol, 
in. ;    E  aston,  Pa.; 
•risburgh,  Pa.;  Win- 
iitor,  Va. 

rla,  Kans 

I^looie,   Black  Mount- 

N.  C. 

te,  N.  Y..., 

tu,  Altoona,  on  Peun- 

ania      Central     Rail- 

!. 

♦ity     of     Minnesota, 

iieapolis. 

f  the    State  agricul- 

I  colleges- 

us,  Ohio 


John  E.  Worth,  for  Greene  Connty  Agri- 
cnlturai  and  Mechanical  Society. 

Board  of  Trade,  Buffalo 

T.  G.  Emsley,  secretary  Cerro  Gordo 
County  Agricultural  Society. 

M.  C.  Fernald,  Maine  State  College  of 
Agriculture. 

Agent  and  captains  of  Morgan  Steam-  ) 
ship  Company.  > 

R.  J.  Percy,  for  Missouri  Valley  Tele- 
graph Company. 
Professor  G.  B.  Memman 


N.  McDougall 

R.  F.  Song,  editor  El  Paso  Ranchman  . 

C.  A.  Bou telle,  e<li tor  Whig  and  Courier. . 

Professor  J.  E.  Hilgard,  United  States 
Coast  Survey. 

Daniel  W.  Stevens 

Rev.  Thos.  Hill 

Hon.  H.  B.  Anthony,  U.  S.  Senate,  for- 
warding memorial  of  29  citizens. 

Capt.  S.  A.  Day,  United  States  Army 

Hon.  B.  F.  Butler,  M.  C 

John  P.  Irish „ 

George  C.  Round 

H.  A.  Hill,  secretary  National  Board  of 
Trade. 

John  B.  Stivens,  mayor 

Board  of  Trade 


Hon.  H.  H.  Holt,  Michigan  legislature. , 

G.  C.  Wedderburn,  secretary  Virginia 

Telegraph  Company. 

L.  A.  Gobright,  Associated  Press 

George  P.  Plant , 

W.  H.  Scudder 

R.  P.  Fansey,  committee  of  Merchants' 

Exchauge,'^  Saint  Louis,  Mo. 
B.  B.  Forbes,  recommended   by  Hon. 

James  Buffinton,  M.  C. 
Thornton  A.  Jenkins,  Rear- Admiral  U.  S. 

Navy. 


Date. 


Sept.  18, 1871. 

Sept.  22, 1871. 
Oct.  6, 1871. 

Oct.   19,1871. 


Oct.   31,187L 

Nov.     9,1871. 

Nov.  28, 1871. 

Dec.  2, 1871. 
Dec.  4, 1871. 
Dec.  14,1871. 

Dec.  18,1871. 

Dec.     8,1871. 

July  26, 1872. 
Deo.  19,1871. 
Dec.  14,1871. 
Dec.  27,1871. 
Jan.     4, 1872. 


Jan. 
Jan. 


13, 1872. 
24, 1872. 


Jed.  Hotchkiss 


M.D.Ellis  ... 
William  Cain  . 


J.  Eaton,  and  thirty-five  others . 
David  Peelor 


William  W.  Folwell,  president. 


J.  B.  Bowman,  regent  Kentucky  Univer- 
sity, and  otiiers. 

J.  H.  Klippart,  secretary  of  Ohio  State 
Board  of  Agriculture. 


Feb.  11,1871. 

May    7,1871. 

May    7,1871. 
July  16, 1871. 

Nov.  29, 1871. 

Mar.  20, 1871. 

Aug.  15, 1871. 


Feb.  12,1872. 
Feb.  12, 1872. 

Feb.  14,1872. 
Feb.  17,1872. 


Feb.  21, 1872. 
Feb.  29, 1872. 
Mar.    5,1872. 
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List  of  places  for  which  aiations  have  been  requested j  j-c, — Continned. 


Place. 


Norwioli  University,  North- 
field,  Vt. 

Grand  Tower,  111 

laka,  Miss 


Great  Natihalee,  Bald Moun-  ? 
tain,  N.  C.  J 

Deposit,  N.Y 

Heilman  Dale 

Booneville,  Mo 

Fort  Wayne,  Ind 

New  Albany,  Ind 

Maryland  Agricnltural  Col- 
lege. 

San  Antonio,  Tex 

Atlanta,  Ga 

Auburn,  Ala. ;  Agricultural  ) 
and  Mechanical  College  ^ 
of  Alabama.  ) 

Racine,  Wis 

Ogdensburgh.  N.  Y 

Plattsburgb,  N.  Y 

Sewanee,Tenn 


Newark  College,  Delaware  . 

Green  Bay,  Wis 

Kenosha,  Wis 

Warsaw,  Ind 

Beaver  City,  Utah 

New  Ulm,  Minn 


Evansville,  Ind < 


Aiken,  S.  C . 


Winona,  Miss 

Eutaw,  Ala 

Belfast,  Me 

Ithica,  N.  Y.,  Cornell  Univer- 
sity. 

Straits  of  Mackinac 

Carthage,  111 

Kutztown,  Pa 


Pensacola,  Fla < 

Gainesville,  Ga 

Chattanooga  and  some  point 

between     Leavenworth 

and  Shreveport. 

Dallas,  Tex 


S 


On  plains  of  Western  Kansas, 
and  regions  southward 
and  south  westward. 


Applicant. 


Date. 


Mar.  i:>.  b: 


Capt.  C.  A.  Curtis 

A.  R.  Harris Mar.  41.1-T: 

Rev.  J.  T.  Freeman,  through  Hon.  George  Mar.  *jr>.  I*T;- 
E.  Harris,  M.  C. 

Charles  W.  Jenks Apr.    l.l"**! 

G.  W.  Hanford Apr.    M-Tt: 

S.  P.  Heilman ;  Apr.    l.Ki 

J.L.Stephens Apr.  11. K~ 

F.  C.  Johnson,  Indiana  State  Board  of  Apr.  It  1^  t 

Agriculture. 

A.  R.  Davis,  president  board  of  trustees.  Apr.  i'.'.K^ 


Thomas  G.  Williams 

Hon.  John  H.  James,  mayor 

William  C.  Stubbs 

JohnB.  Reed 

W.  H.  Jenison 

Mayor  and  council 

Hon.  W.  A.  Wheeler,  M.C 

Hon.  John  Rogers,  M.C i 

John  L.  Cooper,  through  Professor  Jo- 
seph Henry,  Smithsonian  Institution. 

William  D.  Mackev,  secretary , 

Hon.  P.  Sawyer,  Af.C 

Wallace  Mygatt i 

Marshall  H.  Parks I 

Daniel  Tyler \ 

Dr.  Alfred  MiUer i 

F.  C.  Johnson 

P.  Hornbrook,  surveyor  of  customs .... 

Thomas  P.  Brit  ton,  president  Vander- 
burgh County  Agricultural  Society. 

John    Ingle,    secretary    Vanderburgh 
County  Agricultural  Society. 

Charles,  Butterfield,  Mayor 

Hon.  F.  A.  Sawyer,  U.  S.  Senate,  and 
sixteen  citizens. 

John  C.  Derby 

A.  M.  Rafter , 

W.S.  Bird 

George  E.  Brackett 

A.  D.  White,  president,  petition  of  sev- 
enty-five citizens. 

Roys  I.  Cram  . 


May  10  ^'-. 
May  1«^  1<~ 

May  14. 1-*^ 


May  1-  >^. 
May  -S^  ^y^ 
May  e-  .  ^- 
Jane  1"  K- 

June  ll.l""- 
June  i:-.  l<: 
JaDe:^'  1"*- 

July  -K- 
Jolv  1"  I-'^ 


V  July  1    1-*. 


July  !•  .  ' 

Sept,  i  >' 

July  :?'  \' 
July  ^  > 
Au^.  f  >' 
Aug.    r  :* 

KxxK.  :  1- 


L.  F.  M.  Eiiaterday,  petition  of  one  bun-' 

dred  and  five  citizens. 
A.  R.  Homel,  principal  Keystone  State     Sept.  \ 

Normal  School. 

Pensacola  Ice  Company ^ 

M.  H.  Sullivan,  ana  29  others \ 

M.  F.  Stephenson 

Steamboat- men's  convention  assembled 

at  Cairo. 


,  Oct.    :  1- 

XOT.  • 

No\.  IT    • 


W.A.Jones&  Co ^ 

W.  C.  Connor,  and  one  hundred  and  ^ 
thirty-three  others.                                 > 
Kansas  State  Horticultural  Society De«^ 


Dec- 


A 
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Place. 


City  and  Parker's  Land-^ 
mg,  on  the   Allegheny 
River.     ,                            I 
)eD8boron|(h  and  Browns-  [ 
ville,  on  the  Mononfi^a- 
hela.                             ^    J 
iversity  of  Kansas,  Law- 
rence. 
zichester,X.  H 

idwich,  111 

troit,  Minn 

pton,  Ohio 

itka,  Fla 

-in-Bay,  Ohio 

poria,Kans 

th  and  west  of  Galves- 
toD,  Tex. 

krlotteville,  Va.,  Univer- 
iity  of  Virginia. 

&igh,  N.C 

imbia,  S.  C 

inibas,  Miss 

*ce  City,  Mo 

banic,  N.J 

City,  Mich 

seniles,  Ind 

ngfield,  111 

ar  Keys,  Fla 

aa,  Kans 

^hanies 

ihaige.  Mo .............. 

I>eme,  N.C 

To wnsend,  Wash.  Ter  . 


Applicant. 


Resolntion  of  select  conncil  of  Pitts-  ) 
bnrgh,  transmitting  and  approving  / 
petition  of  46  citizens  of  Pittsburgh.  ) 

Jolin  Fraser,  chancellor 

Hon.  S.  N.  Bell,  M.  C,  inclosing  resoln- 
tion of  New  Hampshire  State  Agricul- 
tural Society. 

N.  E.  Ballon,  through  Commissioner  of 
A^cultnre. 

Daniel  Coney 

Isaac  Strohen 

J.  F.  Starr,  through  Secretary  of  the 
Navy. 

H.  B.  West 

H.  D.  Cooke,  governor  of  the  District  of 
Columbia. 

Robert  Milliken 

Chamber  of  Commerce,  through  John 
Hancock. 

R.  T.  W.  Duke,  M.  C 

Cotton  Exchange,  New  Orleans,  La 

Mayor  of  city  and  city  council 

Cotton  Exchange,  New  Orleans,  La 

E.  P.  Lingee 

John  V.  D.  Pumyea 

N.  B.  Bradley,  M.  C 

W.Hays 

S.  M.  Cullom,  petition  of  governor,  State 
officers,  &c. 

Albert  E.  Willard,  mayor,  and  16  others. 

Freeman  Kingman 

George  W.  Warren,  jr 

E.  P.  Searle,  Henry  C.  Henney,  C.  C.  Al- 
len, and  others. 

George  W.  Nasson,  jr 

Puget  Sound  Telegraph 


Date. 


Dec.  28,1872. 
Jan.  10,1873. 


Jan.  16,1873. 
Jan.  21,1873. 


Jan.  22,1873. 

Feb.  2,1873. 
Feb.  11,1873. 
Feb.  17,1873. 

Mar.  3,1873. 
July  17, 1873. 


Mar. 
Mar. 


6, 1873. 
6, 1873. 


Mar.    2,1873, 


Mar. 
June 
Mar. 
Apr. 
Apr. 
Apr. 
June 
July 


30, 1873. 
11, 1873. 
30, 1873. 

9, 1873. 
12, 1873. 
27, 1873. 
15, 1873. 

5, 1873. 


July  7,1873. 
July  17, 1873. 
July  26, 1873. 
Aug   15,1873. 

Sept.  13, 1873. 
Sept.  30, 1873. 


Paper  26. 


MONTHLY  WEATHER-REVIEW,  OCTOBER,  1872. 


e  proijress  over  the  country  of  thirteen  storm-centers  has,  during  the  month,  been 
^€l  upon  the  War  Department  weather-maps,  Signal  Service,  United  States  Army. 
most  severe  of  these  storms  was  that  whieh.  from  the  2l8t  to  the  27th,  traveled 

tbe  Gulf  northeastward  over  the  South  Atlantic  and  Middle  States,  and  thence 
rard  over  southern  New  England  into  the  Atlantic,  attended  throughout  its  course 
^aivy  rains  and  brisk  to  high  winds,  increasing  at  times  to  gales.    These  rains 

paVticnlarlv  heavy  in  Northeastern  Florida  and  Southeastern  Virginia,  over  6 
«  of  water  falling  during  the  storm  at  Jacksonville,  and  nearly  7^  inches  at  Nor- 
Of  the  remainder  of  these  disturbances  nine  pnrsned  an  irregular  eastward 
le  from  the  northwest  over  the  lake  region  into  Canada  or  New  York  or  Mew  Eng- 
to  Bmnswick  or  Nova  Scotia;  one  moved  from  Texas  eastward  into  the  Onlf, 
e  it  disappeared;  one  nearly  northward  from  off  Cape  Cod  across  5faine  to  New 
^'wick,  and  one  from  Kansas  and  Nebraska  eastward  over  the  Ohio  Valley  to  Vir- 
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RAIX-FALL. 

The  returns  from  the  si^al-service  stations  show  that  an  excess  of  rainoreit^ 
mean  for  the  month  has  faflen  on  the  Atlantic  coast,  except  in  Maine  and  SoathctfUr. 
Connecticat,  and  throughout  the  Middle  States  and  lower  lake  region,  exceptio);  v«* 
t«m  Lake  Erie.  This  surplus  amounts  to  A.'Sri  inches  at  Jack£>nvine,  Fla.,  l\^ : 
Rochester,  and  7.07  at  Norfolk,  hut  is  less  at  other  stations  in  the  Bectiona,  viry  : 
from  1  to  2  inches.  A  slight  excess  has  also  fallen  in  the  western  portions  of  leu-* 
see  and  Minnesota,  and  eastern  parts  of  Nebraska  and  Kansas.  There  has  be^n  i  -.- 
ficiency  of  about  an  inch  in  northern  New  England,  interior  x>ortions  of  South  Cit'*  ' 
and  Georgia  and  throughout  the  Gulf  States,  excepting  Florida,  while  in  CeDtnl  *  • 
Eastern  Tennessee,  Western  Kentucky,  the  Upper  Mississippi  Valley  and  over  the  r^'- 
lake  region  the  figures  show  a  general  deticiency  of  about  2  inches.  The  precip:U' 
has  been  very  slight  at  the  Rocky  Mountain  stations  and  on  the  Pacitlc  coMt.  ij'f.' 
ently  less  than  the  mean  for  October. 

TEMPERATURE. 

The  mean  temperatures  for  this  month  show  but  little  variation  from  the  mm-  *: 
October  at  most  of  the  signal-service  stations.  At  the  Rocky  Mountains,  on  tie  :"* 
cific,  and  western  Gulf  coasts,  iu  Eastern  Iowa  and  Southern  Wisconsin,  and  thr^r-- 
out  the  Atlantic  States,  from  Florida  to  Rhode  Island,  temperatures  slightly  oooIit:  ^ 
usual  have  been  experienced,  the  variation  below  the  mean  for  the  mouth  beio^T''' 
est  at  Milwaukee  and  on  the  coast  of  Georgia  and  the  Carolinas  where  it  bidoil:*  * 
about  3^.  In  all  other  sections  the  temperature  has  been  slightly  above  tb«  »ur. 
for  October.  The  month  has,  however,  been  much  cooler  than  October,  1^1. '*' 
where  in  the  Mississippi  Valley  and  eastward,  this  difference  of  the  mean  temprir  * 
being  greatest  in  Flonda,  Georgia,  and  from  the  Ohio  Valley  to  the  lower  Iskt*  • 
southern  portion  of  the  upper  lake  region,  amounting  in  theee  sections  to  from  o  ' 


MONTHLY  WEATHER-REVIEW.  NOVEMBER.  1872. 

STORMS. 

During  this  month  twenty-four  storm-centers  have  traversed  varioas  parttf^-t'-l 
country  east  of  the  Rocky  Mountains.  Fifteen  of  these  disturbances  have  patw^.  iq 
irregular  eastward  course  from  the  north weet  over  the  lake  region  to  Canada. <ff.*'^H 
ing  the  Saint  Lawrence  Valley,  have  traveled  eastward  over  Maine  and  New  Brnor-.  '*| 
two  have  moved  from  the  Upper  Mississippi  Valley  eastward  to  Viivinia,  and  Cr*  I 
along  the  coast  to  New  England ;  four  have  crossed  the  country  diagonally  firom  th»  • «-  ^ 
west  to  New  England  and  the  eastern  British  provinces;  one  from  Texas  aen^*'»-t 
northern  portion  of  the  Gulf  to  Flonda ;  and  two,  which  were  probably  central  s^  *  -^ 
distance  rrom  the  coast,  have  been  felt  along  the  Atlantic  sea-board. 

Destructive  gales  have  attended  the  progress  of  many  of  these  storm-centers,  pa" 
larly  over  the  upjier  lake  region,  in  the  Saint  Lawrence  Valley,  and  on  the  mM  •>  ^ 
east  Atlantic  coasts.    Their  approach  has,  however,  been  heralded  by  the  display  ^  "  < 
the  month  of  sixty-eight  cautionary-signals  at  the  lake  stations  —  fonrteea  «  ' 
Atlantic  coast  and  six  on  the  Gulf. 

RAIN- FALL. 

Notwithstanding  the  number  of  storms  which  have  visited  the  country  dor*. '^ 
month,  the  returns  from  the  signal-service  stations  show  that  the  precipilau  - 
been  generally  less  than  the  mean  for  November  at  the  Rocky  Mountain  etau  '^ 
Florida,  the  Southwest,  (except  Southeastern  Texas  and  Southern  Loaiaiana,)  tb*>  -  ■ 
west,  the  Ohio  Vallev,  and  throughout  the  lake  region.  The  figures  show  this  dtt  - 
to  be  greatest  over  the  section  of  country  extendiug  from  Kansas  eastward  to  Kfcr. 
and  Ohio,  averaging  about  2  inches,  but  amounting  to  over  4  inches  in  Central  1»  * 
An  excess  of  rain  has  fallen  in  the  Carolinas,  Georgia,  Eastern  Tennessee,  Centn  '- 
bama.  Southern  Louisiaua,  and  Southeastern  Texas,  while  about  theavera|^  <iua:- 
are  reported  from  the  Middle  and  Eastern  States,  except  the  western  portions  v^  :"= 
sylvauia  and  New  York,  where  the  amounts  are  below  the  mean. 

TEMPERATURE. 

The  mean  temperatures  for  the  month  at  the  various  signal-service  8tAti<«^ 
that  the  month  has  been  colder  than  usual  everywhere  from  the  Atlantic  to  ttw  L* 
Mountains,  excepting,  perhaps,  in  Montana.    Areas  of  high  barometric  prefer 
tended  by  low  temperatures  for  the  season,  have,  in  several  instances,  follows  ■ 
after  the  storm-centers,  causing  cold  *'  northers  *'  in  the  Southern  8tatfC«»  asd  * 
cold,  westerly  gales  over  the  Northwest  and  upper  lake  region.    The  vaiiati««  « 
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kore  below  the  mean  for  November  bos,  consequently,  been  greatest  in 
amounting  to  from  3^  to  8^\  Compared  with  November  of  last  year  lower 
iave  prevailed  everywhere  east  of  the  Rocky  Moantaios,  except  in  New 
York,  New  Jersey,  and  Eastern  Pennsylvania.  Thus  the  mean  temperature 
the  same  for  November,  1871,  by  3^.1  at  New  London,  3^.3  at  Portland, 
kt  Burlington,  Vt.,  but  lower  by  5^.1  at  Savannah,  7^.4  at  Jacksonville, 
bbile,?^  .6  at  Cincinnati,  4^  at  Saint  Paul,  and  4^.8  at  Escanaba,  Mich. 


MONTHLY  WEATHER-REVIEW,  DECEMBER,  lfc72, 


nonth  no  less  than  twenty-seven  storm-centers  have  been  traced  in  their 
rarious  parts  of  the  country  upon  the  War  Department  weather-maps, 
^United  States  Army.    Two  of  these  storms  have  apparently  traveled 
I  the  country  from  the  Pacific  coast,  but  the  paths  of  the  remainder  are 
'  to  the  country  east  of  the  Rocky  Mountains,  and  are  about  equally 
the  two  favorite  winter-routes  of  these  disturbances,  the  one  from  the 
rard  over  the  lake  region  and  northern  New  England  to  the  eastern 
es,  and  the  other  from  the  southwest  northeastward  to  the  Middle 
England,  or  eastward  aloni;  the  Gulf  coast,  thence  following  the  trend 
coast  northeastward  toward  Nova  Scotia.    The  usual  attending  hieh 
i  of  the  winter  storms  have  been  experienced  in  nearly  all  parts  of  the 
beir  approach  has  been  announced  by  the  display  of  forty-two  cautionary- 
\  lake  ports,  thirty- two  on  the  Atlantic  coast,  and  three  on  the  Gulf. 

BAIN-FALL. 

\  from  the  signal-service  stations  show  that  an  excess  of  rain,  amounting 
finches  above  the  mean  rain-falls  for  December,  has,  during  the  month, 
{las,  Louisiana,  and  Western  Mississippi.  A  surplus,  varying  from  1.12 
19  inches,  has  also  fallen  in  Southern  Virginia,  North  Carolina,  Eastern 
Dterior  portions  of  South  Carolina  and  Georgia,  and  in  Northeastern 
|all  other  sections  east  of  the  Rocky  Mountains  (excepting  at  New  London, 
ftven worth,  and  Breckenridge,  which  exhibit  amounts  slightly  above  the 
Qres  show  that  the  fall  of  rain  and  snow  has  been  less  than  the  average 
H.  This  deficiency  is  comparatively  small  for  New  England^  the  Midole 
bwer  lake  region,  but  is  large  in  Western  Tennessee,  the  Ohio  and  Upper 
galleys,  and  over  the  country  adjacent  to  Lakes  Michigan  and  Superior,  the 
having  been  scarcely  one-fourth  as  much  as  the  average  for  the  month 
kions  in  these  sections. 

TEMPERATURE. 

|temperatnres  for  the  month  at  the  signal-service  stations  compared  with  the 
Atures  for  December,  as  ascertained  by  a  long  series  of  observations,  show 
nth  has  been  much  colder  than  usual  everywhere  east  of  the  Rocky  Monnt- 
Kcess  of  cold  amounts  to  from  5^  to  7^  at  stations  in  all  parts  of  the  coun- 
bicago,  Milwaukee,  Leavenworth,  Breckenridge,  and  Rocnester  it  amounts 
fnch  colder  weather  has  prevailed  than  in  December,  1871,  in  all  sections 
ritories,  except  from  Virginia  to  Southern  New  Jersey,  and  from  Nebraska 
[llinois,  where  the  temperatures  have  been  about  the  same.    This  unusually 
er  may  be  attributed  to  the  large  number  of  areas  of  high  barometer,  or 
bene  waves,  which,  with  their  attending  low  temperatures,  have  rolled 
Dan  try  from  west  to  east.    No  less  than  fifteen  of  these  areas  of  high  press- 
en  trace<l  upon  the  weather-maps  for  this  month,  while  during  the  corre- 
DQth  last  year  only  nine  made  their  appearance.  <.'^~^. 

MONTHLY  WEATHER-REVIEW,  JANUARY,  1873!^  ' 

STORMS. 

\  past  month  the  progress  of  twelve  storm-centers  has  been  traced  on  the 
_0  of  the  signal-service.  Of  these,  three  have  crossed  the  country  in  a 
ard  direction  from  Texas  to  New  England  and  the  British  provinces ;  five 
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have  moved  from  the  extreme  northwest  eastward  over  the  lakes  into  Can: 
England ;  one  from  Manitoba  over  Lake  Saperior  into  Canada ;  two  northi 
the  Atlantic  coast  to  the  Eastern  States  and  Nova  Scotia  or  Canada ;  and  oi 
gressed  eastward  through  the  Gulf  States,  and  thence  northeastward  np  the 

Of  these  storms  the  most  severe  have  been  that  of  the  7th  and  8tn  in 
west,  and  that  which  from  the  21st  to  the  24th  crossed  the  country  from  Texi 
Scotia.    The  westerly  winds  closely  following  the  center  of  the  former  in( 
strong  gales,  which,  with  heavy  snow  and  temperatures  far  below  zero,  servi 
it  one  of  the  most  terrific  which  has  visited  that  section  for  many  years, 
(that  of  the  21st)  was  very  extensive  in  its  effects,  as  during  its  course  nearly 
country  east  of  the  Rocky  Mountains  was  reached  by  its  ram  or  snow-belts, 
easterly  gales  were  felt  with  most  severity  from  Lake  Michigan  to  Lake  £rie,i 
snows  fell  from  Kansas  and  Missouri  northeastward  to  Canada. 

Twenty-four  Cautionary-signals  were  displayed  during  the  month  at  poi 
middle  and  east  Atlantic  coasts,  and  two  on  the  Gulf  coast. 

RAIN-FALL. 

The  monthly  rain-fall  returns  for  January  from  the  signal-service  stations 
there  has  been  in  general  a  deficiency  on  the  Pacific  coast ;  but  east  of  the  RoclB^v  < 
ains  an  excess  of  rain  and  snow.    This  latter  excess  is  most  decided  in  Misai       Jt 
Jersey,  and  Connecticut.    A  small  region  of  deficiency'  also  appears  to  ex(     ^  \ 
Kentucky,  Tenuessee,  Mississippi,  and  Alabama  ^^^ 

TEMPERATURE. 

The  mean  temperatures  for  January,  as  given  by  the  signal-service  reports,  i 
over  the  country  east  of  the  Rocky  Mountains  the  weather  has  been  ^enerd 
•  than  usual.  This  difference  is  greatest  in  the  northwestern  section,  being  in 
and  Northern  Ohio  about  6"^  below  the  mean  temperature  for  the  month,  and  ( 
cousin  and  Minnesota  to  Kansas  ranging  from  7"^  to  12^  lower  than  usual.  In  i 
Mississippi  Valley,  and  also  Northwestern  New  York,  the  average  temperati 
been  from  5"^  to  6"^  lower  than  might  have  been  anticipated,  while  this  difll 
New  England  and  throughout  the  Middle  States  generally  has  been  from  2^  1 
the  South  Atlantic  States  about  the  mean  temperatures  have  prevailed,  except 
em  Florida,  where  they  are  shown  to  be  somewhat  lower,  as  also  in  the  Gulf 
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During  this  month  ten  different  storms  have  crossed  portions  of  the  count 
the  Rooky  Mountains.    The  paths  of  their  centers  have,  approximately,  b(*«i     i»t%  \^^, 
upon  the  War  Department  weather-maps,  Signal  Servic**,  United  States  Army      — —  ^' 

That  of  February  3d  and  4th  passed  over  Nebraska,  Iowa,  Wisconsin,  and  1 
into  Canada,  accompanied  by  rain,  at  places  heavy,  from  Texas  to  Iowa  and  i     ^^  ^j 
t-o  the  middle  Atlantic  coast,  but  by  generally  light  snow  or  rain  thence  ni 
over  New  England  and  the  lakes,  and  by  brisk  and  high  winds  over  the  laki     >vtT« 
westerly  winds  being  most  severe ;  thunder-storm  reported  from  Knoxville,  41  * 

February  5, 6,  7,  and  8.— Over  Gulf  and  South  Atlantic  States  and  thence  norths 
off  the  middle  and  east  Atlantic  coasts  and  over  Nova  Scotia,  accompanied  1 
rain  to  Massachusetts,  and  by  fresh  and  brisk  winds  over  Gulf  coast,  and  b 
high  over  Atlantic  coast,  easterly  to  northerly  wiods  most  severe. 

February  6  and  7. — Eastward  over  Northern  Minnesota  and  Lake  Superior  int^ 
accompanied  by  areas  of  very  light  snow  and  brisk  and  high  winds  over  the  lak 
southwesterly  to  northwesterly  bein^most  severe. 

February  9, 10,  and  11.—  Eastward  irom  Dakota  over  Minnesota,  Wisconsin,  an 
gan  into  Canada,  accompanied  by  generally  light  rain  or  snow  from  Mirsoi 
nessee,  and  Virginia  northward  and  northeastward,  and  by  brisk  and  big]     ^«^^ 
southeasterly  to  southwesterly  being  most  severe. 

February  11  and  12.— Northeastward  over  Southern  States  and  beyond  middle 
coast,  accompanied  by  heavy  rain  from  Kentucky  to  Southern  New  Jersey  an 
ward  to  Gulf,  but  snow  from  Ohio  to  lower  lakes  and  Connecticut,  and*  by 
high  southerly  to  westerly  winds  over  western  Gulf  coast,  brisk  and  high  sot 
erly  over  South  Atlantic  Stat^,  and  brisk  and  high  easterly  to  northerly  from  -  ^-m^ 
to  Massachusetts ;  thunder-storm  reported  from  Knoxville,  I2th  ;  storm  verj  -.  ^^^ 
from  Cape  Cod  southward. 

February  15, 16,  and  17.— Northeastward  from  Texas  over  the  Ohio  Valley ;  the 
ward  over  and  beyond  middle  Atlantic  coast,  accompanied  by  rain,  general  I, 
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Sonnecticnt  and  sontbward  to  Gulf,  bnt  areas  of  light  rain  and  snow 

^-»r<l  to  Maine  and  the  lakes,  and  by  brisk  and  bij^h  winds  over  western 

l^G  coasts  ;  severe  thunder-storm  reported  from  Memphis  on  15th. 

^«vi<i   18. — Northeastward  from  Dakota  over  Minnesota  and  Lake  Snpe- 

^^"^,  accompanied  by  light  rain  and  snow  and  by  brisk  and  high  winds, 

*4*  temperature. 

^*t<i  21. — One  over  the  Southern. States,  and  thence  northeast  along  the 

^^*  |k   and  brisk  southerly  winds  over  west  Gulf,  veering  to  high  northerly ; 

^    '.over  south  Atlantic  coast,  and  brisk  and  high  northeasterly  to  north- 

iiiddle  and  east  Atlantic  coasts;  other  northeastward  ovBr  Missouri; 

•v^^liigan  into  Canada  with  brisk  and  high  winds ;  the  two  accompanied 

'  ^  rer  the  country  east  of  the  Rocky  Mountains,  except  snow  from  Iowa 

.  r  eastward  over  the  Lake  region  and  Northern  New  England. 

'^^d  27. — From  Nebraska  and  Missouri  northeastward  over  Michigan  into 

f    iftnied  by  brisk  and  high  winds  ;  at  the  same  time  a  diminished  pressure 

i     I  ward  over  Gulf  and  South  Atlantic  States,  and  thence  northeast  off 

r    '   '  Atlantic  coasts  with  brisk  and  high  winds  ;  the  two  accompanied  by 

^.'      airi  to  Northern  Louisiana  and  eastward  to  Virginia  and  soutn  Atlantic 

/"  THFW  thence  northward  over  Northwest,  lakes,  and  Southern  New  England. 

.  Bkotionary-signals  were  displayed  at  the  signal-service  stations  on  the 

if  ad  two  on  the  Gulf. 

^^rT,  RAIN-FALL. 

(■'   ^ith  the  means  of  a  number  of  years  for  the  month,  the  rain-full  returns 

•  /      lorvice  stations  show  a  deficiency  over  the  lake  region.  Northwest, 

(hern  Georgia  and  South  Carolina,  New  York,  and  Northern  New  En- 

J      Dees  from  the  northern  portions  of  Alabama,  Georgia,  and  South  Caro- 

\.        b.  Southern  Indiana  and  Ohio,  Pennsylvania  and  Southern  New  Jersey, 

ked  over  Tennessee,  also  an  excess  over  Rhode  Island  and  Eastern 

Id  Connecticut. 

TEMPERATURE. 


\ 


^t^  temperature  for  the  month,  taken  from  the  signal-service  reports 


ew  York,  Michigan,  Wisconsin,  and  Minnesota. 
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8TORMa. 

>nth  eleven  storms  have  crossed  portions  of  the  country  east  of  the 
The  paths  of  their  centers  have  approximately  been  traced  upon 
lent  weather-maps,  Signal  Service,  United  States  Army, 
lat  of  March  1,  2,  3,  and  4,  passed  from  Texas  over  the  Gulf  States  as 
sure  on  the  1st  and  2d,  accompanied  by  heavy  rains  and  brisk  winds, 
)0  high  northerly  along  the  Texas  coast  on  the  1st  and  2d;  thence 
H)g  the  Atlantic  coast,  followed  by  brisk  and  high  northerly'  to  west- 
onth  Atlantic  and  Middle  States,  but  brisk  and  high  northeasterly, 
resterly  over  east  Atlantic  coast,  and  accompanied  by  heavy  rain  over 
Ic  States,  bnt  by  generally  light  snow  over  the  Middle  and  Eastern 
Mlow^ed  on  the  2d  and  3d  by  very  cold  weatherand  brisk  and  high  north- 
om  the  northwest  and  upper  lakes  to  the  Gulf,  which,  on  the  3d  and 
^ward  over  the  Atlantic  coast ;  on  the  3d,  thermometer  readings  from 
slow  zero  were  reported  from  Minnesota. 

B. — ^Nearly  due  east  over  Dakota,  Minnesota,  and  Upper  Michigan  into 
by  rain  and  brisk  to  high  easterly  and  southerly  winds  £om  the 
alley  and  Tennessee  to  the  lakes  and  northern  portions  of  the  Mid- 
>tea ;  followed  by  occasional  snow  over  the  lakes  and  Minnesota, 
jh  westerly  winds  from  the  Missouri  Valley  eastward  over  the  Mid- 
ites,  increasing  to  gales  over  the  lakes. 

iO.— From  Southern  Dakota,  a  little  south  of  east  over  Iowa,  Illinois, 
diminished  pressure,  accompanied  by  fresh  and  brisk  winds  only ; 
Br  Ohio,  Pennsylvania,  and  beyond  Cape  Cod  increasing  in  severity, 
[b  winds  and  generally  light  rain  or  snpw  from  Tennessee  and  North 
ind  thence  to  Elaine.  ^-^  ^ 
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March  10  and  11. — From  Dakota  over  Minnesota  and  Lake  Saperior  into  Caa^-. . 
continuing  north  of  the  Saint  Lawrence  Valley ;  preceded  by  brisk  and  high  t^^'- 
southerly  winds^  and  followed  by  brisk  and  high  westerly  to  northerly  winds:  > 
panied  by  areas  of  light  rain  or  snow  from  Missouri  to  Minncsom  and  Lak«^  >.  »- 
and  Huron,  but  thence  eastward  over  the  Middle  and  Eastern  States  becomic^  j- 
and  at  places  heavy. 

March  14,  15,  and  16. — Eastward  from  Nebraska  and  Southern  Dakota  over :'  • 
region  and  apparently  the  eastern  British  provinces ;  accompanied  by  rain  fruj.  ^ 
ern  Louisiana  to  New  England  and  north  of  this  line  to  the  lakes  and  northwr^- 
ceded  by  brisk  to  high  easterly  and  southerly  winds,  and  followed  by  biisk  aj  .  . 
northerly  to  westerly,  increasing  at  places  to  gales. 

March  17  and  18. — Eastward  over  Wisconsin,  the  lake^,  New  York,  and  New  F.- . 
accompanied  by  brisk  winds  and  rain,  generally  light,  from  Tennessee  and  A  . 
northwest,  north,  and  northeastward. 

March  18, 19,  20,  and  21. — Eastward  over  Dakota  to  lower  Michigan  apparer.     . 
diminished  pressure,  but  then  developing  into  two;  one  passing  over  Vii;:  ^  . 
thence  northeastward  along  the  coast  f  the  other  north  of  the  lowt^r  lake«  aoii  ■ 
northern  portion  of  New  England ;  accompanied  by  rain  and  snow  over  ti   ••/ 
country  east  of  the  Rocky  Mountains,  also  by  brisk  and  high  winds,  the  easterly  l 
probably  been  the  most  severe,  increasing  to  gales. 

March  22  and  23.— From  Dakota  over  the  upper  lakes  into  Canada,  and  thtr- 
Northern  Maine,  accompanied  by  occasionally  light  snow  and  brisk  winds  r.  - 
places  increased  to  northeast  gales. 

March  23,  24,  25,  56,  and  27. — Northeast w^ard  over  the  Ohio  Valley,  and  d*^- 
into  two;  one  over  the  lower  lakes,  down  the  Saint  Lawrence  Valley,  the  otbcT"  * 
middle  and  east  Atlantic  coasts  and  New  Brunswick ;  accompanied  by  heavy  "-«'  - 
the  entire  country  east  of  the  Rocky  Mountains,  except  that  from  Northern  Nrt^' 
land  westward  over  the  lakes  to  the  northwest  it  was  nnow,  and  by  brisk  u- 
winds,  which  at  places  increased  to  gales,  the  north  and  west  having  been  nK>:  * 
except  at  Quebec,  where  a  very  severe  northeast  gale  prevailed  on  tne  afterD^M>:    '•-« 
26th  ;  this  storm  was  followed  by  a  severe  ^*  norther  "  in  Texas  on  the  25th. 

March  28,  29,  and  30.— From  Southern  Dakota  eastward  over  the  Ukea,  >>^  *  '\ 
and  New  England ;  accompanied  by  areas  of  light  rain  or  snow  over  the  northv)^  & 
upper  Jakes,  but  by  rain,  generally  very  heavy,  from  the  Lower  Misaiasippiv  * 
Valleys  and  lower  Jakes  to  the  Atlantic* coast,  also  by  brisk  and  high  winda ;  ot  >  :-j^ 
sage  over  the  Middle  and  Eastern  States  it  increased  in  severity,  and  thev."-  -^ 
southerly  gales  on  the  coast,  shifting  later  to  northwest ;  it  has  undoabtedly  i'*-  '-* 
most  severe  storm  of  the  month,  ana  the  barometric  depression  most  remarki  -  '•-^ 
lowest  reading  having  been  28.80  inches  at  Burlington,  Vt.,  11  p.  m.  on  the  29i: 

March  30  and  31.— Over  the  northwest  lakes  and  New  England ;  accompaL  •».*  '  i 
generally  very  light  rain  or  snow  from  the  northwest  eastward  over  the  lakr-. 
Ohio  Valley,  and  Middle  and  New  England  States,  and  by  brisk  winds,  incrta.*  ^  •* 
casionally  lo  high. 

During  the  mouth  ninety-five  cautionary-signals  were  displayed  at  the  siguil--^  • 
stations  on  the  Atlantic  coast  and  five  on  the  Gulf. 

RAIN-FALL. 

As  compared  with  the  means  of  a  number  of  years  for  the  month,  the  rain-f^'  •'  "■ 
from  the  signal-service  stations  show  a  general  deficiency  at  the  stations  ewe  * 
Rocky  Mountains  and  at  San  Francisco,  from  0.05  to  4.00  inches,  except  over  tb*'- 
em  portion  of  New  England,  northern  and  western  portions  of  the  Middle  "-'•• 
Southeastern  Louisiana,  Jacksonville,  Florida,  and  Eastern  Tennessee  aoJ  i  "^ 
where  the  excess  varies  from  0.10  to  4.86  inches. 

TEMPERATURE. 

The  mean  temperature  for  the  month,  as  taken  from  the  signal-service  repor*  •' 
stations  east  of  the  Rocky  Mountains  is  higfier,  from  1^  to  10^,  than  the  same  for  i^c ' 
except  for  Jacksonville  and  Key  West,  Fla,,  which   is  slightly  lower,  at  Utv:  ■ 
By  comparing  same  of  this  year  with  that  for  a  number  of  years  at  the  Bane  «::■  -  ' 
or  at  others  close  by,  it  is  observed  that  the  former  is  from  1^  to  5^  lowrr'»-'  '* 
Southern,  Middle,  and  New  England  States,  Ohio  and  southern  portions  of  Mr  rw 
Illinois  and  Missouri,  but  northwest  of  this  region  to  Minnesota,  Iowa,  aud  N*  vu 
it  varies  from  4^  above  to  5^  below.    Daring  the  mouth  the  weather  haa  theivfi'- 
generally  colder  than  usual,  but  warmer  than  March  of  laat  year,  except  in  Uxa^  *  • 
it  has  been  somewhat  colder  this  than  last,  aud  at  San  Francisco,  where  tfae:v  iv 
parently  not  been  any  change. 
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STORMS. 

lonth  seven  storms  have  been  felt  over  a  portioo,  or  nearly  the  whole, 
'ast  of  the  Rocky  Mountains.  The  paths  of  their  centers  have,  approxi- 
icfd  upon  the  War  Department  weather-maps,  Signjil  Service,  UiAited 

that  of  April  1  and  2  passed  over  Missouri,  Illinois,  and  Michigan  into 
^  out  a  minor  disturbance  over  the  middle  Atlantic  coast,  accompanied 
1  winds  and  heavy  rain  in  all  the  States  east  of  the  Rocky  Mountains, 
as  partly  snow  and  sleet  over  northern  New  England,  the  lake  region, 
est;  it  was  felt  as  a  very  severe  storm  from  northern  Texas  to  the 

WCHt. 

,  and  7.>-0ver  Nebraska,  Iowa,  Missouri,  Illinois,  and  lower  Michigan 
lompanied  by  brisk  and  occasionally  high  winds,  and  sending  out  several 
icps  to  the  eastward ;  also  by  rain-areas,  generally  light,  from  the  Mis- 
V^alleys  and  east  and  middle  Atlantic  coasts  to  the  lakes  and  Saint 
f,  except  over  the  lake  region,  where  it  wa.% partly  snow, 
nd  10.— Over  Texas,  Arkansas,  Illinois,  and  Lake  Michigan  into  Can- 
;  a  branch  over  the  Ohio  Valley,  middle  Atlantic  coast  and  to  the  south 
I,  both  accompanied  by  brisk  and  high  winds ;  also  by  rain,  generally 
:aH  to  Minnesota  and  eastward  to  the  Atlantic  coast,  except  that  it  was 
r  the  upper  lakes  and  northwest;  it  was  followed  by  a  severe  "  norther" 
eth. 

J,  aud  13.— Over  the  northwest,  and  developed  into  two;  one  passing^ 
lakes  into  Canada,  accompanied  by  brisk  and  occasionally  high  winds 
low  from  Missouri  and  Kentucky  to  the  lakes;  the  other  over  the  Ohio 
le  Atlantic  coast,  and  thence  slowly  northeastward,  preceded  by  severe 
les,  rain,  sleet,  and  snow  from  Chesapeake  Bay  to  Nova  Scotia,  New 
the  lower  Saint  Lawrence  Valley. 

5,  16, 17, 18,  and  19. — Eastward  over  Wyoming,  Nebraska,  and  Kan- 
1  Missouri ;  then  diminishing  in  intensity  and  breaking  np  into,  and 
the  eastward  over  the  lower  lakes,  several  minor  disturbances,  aud 
liddle  Atlantic  coast,  moving  thence  very  slowly  on  the  17th,  18th,  and 
ew  England  coast  to  Nova  Scotia  and  New  Brunswick  as  quite  a  severe 
;compauied  by  rain,  generally  heavy,  over  the  entire  country  east  of 
tains,  except  that  it  was  partly  snow  over  northern  New  England,  the 
the  northwest ;  on  the  12th,  13th,  14th,  and  15th  it  was  felt  as  a  very  sc- 
D,  sleet,  and  snow  in  Wyoming,  Dakota,  Nebraska,  and  Minnesota,  on 
d  night  of  the  14th  and  morning  of  the  15th  as  a  very  severe  "norther"" 
r  the  Mississippi  numerous  minor  disturbances  were  left,  producing 
w. 

iid  23. — Southeastward  over  Dakota,  the  Lower  Missouri  and  Lower 
1  beyond  the  Carolinas;  attended  by  fresh  to  very  brisk  winds,  and  by 
y  light  rain  or  snow  from  Missouri,  Tennessee,  and  North  Carolina  to 
kes,  and  Massachusetts,  and  followed  by  a  severe  "norther"  in  Indian 
i2i\,  and  in  Texas  on  the  23d  and  24th. 

id  29. — Over  Indian  Territory  to  Kentucky,  then  apparently  develop- 
{appearing  to  the  eastward  as  several  minor  disturbances;  accom- 
ind  brisk  winds  and  rain  from  the  interior  of  the  Gulf  States  to  the 
ihusetts,  which  was  generally  heavy  over  the  interior  and  along  the 

RAIN-FALI« 

'  the  month  from  the  signal-service  stations  show  that  there  has  been 
and  snow  over  southern  New  England,  the  lower  lake  region,  from 
hern  Michigan  to  Kansas,  Iowa,  and  Southern  Minnesota,  and  over 
and  Southeastern  Georgia,  varying  from  0.65|inch  to  3.06  inches,  being* 
is  and  Missouri.  Elsewhere  east  of  the  Rocky  Mountains  there  has 
of  from  0.07  inch  to  3.87  inches,  being  most  marked  in  the  western 

TEMPERATURE. 

uth  the  weather  has  been  generally  colder  than  usual  east  of  the 
,  aud  colder  than  April  of  last  year  at  the  Rocky  Mountain  stations  and 
lean  temperature  for  the  month,  taken  from  the  signal-service  reports, 
h  that  for  a  number  of  years  at  the  same  stations,  or  others  close  by, 
nsas  and  Missouri  to  Minnesota,  3°  toSP;  in  the  Middle  States  and 

0  50.7 ;  in  New  England  and  from  Kentucky  to  the  Gulf,  0.5°  to  3°  j 

1  Atlantic  States  it  varies  a  little  above  and  below. 

ired  -with  that  of  last  year  is  lower  at  the  Rocky  Mountain  stations^ 
ast  ward,  0.5°  to  SP ;  the  difference  being  greatest  over  the  Northwest 
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MONTHLY  WEATHER-REVIEW,  MAY,  1873. 

STORMS. 

During  this  month  ten  storms  have  traversed  the  country  east  of  the  Rocky  Slount- 
ains.    The  accompanying  map  shows  the  paths  of  their  centers  : 

I.  May  1,  2,  and  3.— Apparently  originating  on  the  last  day  of  April  in  the  Rocky 
Mountains,  the  center  of  this  storm  progressed  eastward  over  Kansas,  Misaoari,  N«riherQ 
Indiana,  Southern  Michigan,  and  Lake  Erie,  moving  thence  southeastward  overPeiiD> 
sylvania  and  Maryland  to  the  Atlantic,  sending  out  a  branch  on  the  2d  over  Ohio,  Vir- 
ginia, Chesapeake  Bay,  and  thence  off  the  coast.  Its  passage  was  attended  by  hea^.r 
rains  and  brisk  and  high  winds  from  the  Mississippi  to  the  Atlantic,  sleet  aai  soor 
falling  in  New  England. 

II.  May  4  to  8. — Appearing  first  in  Southern  Texas,  this  storm  moved  8low(|  north- 
eastward over  Arkansas,  Missouri,  Illinois,  Southern  Michigan,  and  Lake  Harai.  Th« 
highest  winds  during  its  passage  were  experienced  on  the  coast  of  Texas,  tht  lower 
lakes,  and  the  middle  Atlantic  coast. 

III.  May  8  and  9. — Developed  amon^  the  mountains  of  North  Carolina  and  Boved 
northeastward  along  the  m^lddle  Atlantic  coast,  accompanied  by  heavy  rains  aaA  high 
winds. 

IV.  May  8,  9,  and  10. — Appeared  first  in  Kansas  and  moved  eastward  over  MJBoari, 
And  thence  rapidly  northeastward  over  Illinois,  Indiana,  Michigan,  and  southeoLake 
Huron  into  Canada.  Heavy  rains  fell  in  Northern  Illinois  and  Eastern  Iowa,ftiid  « 
belt  of  lighter  rains  and  brisk  winds,  from  four  hundred  miles  to  eight  haQ«liedBiIe* 
in  width,  attended  its  progress. 

V.  May  10, 11,  and  12,— Like  III,  this  storm  seemed  to  develop  among  th«  WMiav 
ains  of  North  Carolina,  passing  northeastward  over  Virginia,  eastward  over  CheM> 
peake  Bay,  and  again  northeastward  along  the  coast  to  New  Brunswick. 

VI.  May  12  and  13.— Traveled  from  Minnesota  very  rapidly  eastward  owr  tbf 
lakes.  Saint  Lawrence  Valley  and  northern  New  England  to  Nova  Scotia,  oaiitLg 
light  rains  and  high  winds  throughout  its  course. 

VII.  May  13,  14,  and  15.— From  the  plains  of  Kansas  and  Indian  Territ«y  thi» 
Btorm-center  moved  eastward  over  Southern  Missouri,  southeastward  into  Alabs».  and 
then  again  eastward  off  the  coast,  rapidly  diminishing  in  intensity  after  croMig  the 
Mississippi.  Considerable  rain  fell  in  all  the  Southern  States,  except  Texas,  hat  do 
dangerous  winds  were  reported. 

VIII.  May  18,  19,  and  20.— Developing  in  the  southwestern  plains  this  depntioa 
traveled  rather  slowly  northeastward  from  the  Indian  Territory  over  Lakes  MiAig&a 
and  Huron  into  Canada,  attended  by  rain-belts  and  fresh  to  brisk  winds  thro^oat 
the  lake  region  and  western  and  northwestern  sections  of  the  country. 

IX.  Maylll  to  24. — From  Montana  this  disturbance  moved  slowly  eastwurf  ovrr 
Dakota,  crossing,  with  somewhat  increased  velocity,  Minnesota,  the  upper  lak».  th# 
Saint  Lawrence  Valley,  Maine,  and  Nova  Scotia,  causing,  by  its  slow  progress,  •venl 
days  of  cloudy  and  rainy  weatiier  over  the  entire  northern  portion  of  the  counoy-    It  i 
was  during  its  passage  over  the  Northwest  that  the  terrible  and  destructive  an^«>  '. 
swept  through  Iowa. 

X.  Two  depressions,  one  slowly  descending  from  the  Upper  Missouri  Valley,  thi<>U»'r  , 
moving  northward  over  Kansas  and  Nebraska,  seemed  to  unite  in  Southern  Dsbrta  t«i , 
form  this  storm-center.  From  Dakota  it  moved  southeastward  into  Iowa,  northeast-  I 
ward  to  Lake  Superior,  and  thence  nearly  due  east  over  the  Saint  Lawrence  f*U«'>.  ■ 
Maine,  and  New  Brunswick.  Its  rain-belts  reached  nearly  the  whole  counlrytt*!  oT 
the  Mississippi,  and  brisk  winds,  increasing  occasionally  to  high,  were  expri»o<vd 
throughout  the  northern  sections. 

TEMPKRATURE. 

The  temperatures  for  the  last  month  were  generally  lower  than  for  May.  I'll  tli« 
chief  exceptions  being  Key  West,  Oswego,  and  Grand  Haven.  As  compared  t^  tb« 
mean  May  temperatures  of  a  series  of  years,  the  thermometric  figures  for  Ma^l^^^  • 
show  excess  of  warmth  over  northern  Lake  Michigan,  Northern  Micnigan,  LakelarDo. 
Southern  Ohio,  Kentucky,  Tennnessee,  and  Eastern  Massachusetts,  but  a  deficifltv  y^ 
temperature  in  Kansas,  Missouri,  Iowa,  Minnesota,  Wisconsin,  Indiana,  niinca  aad 
the  Gulf  States,  Florida,  and  Southeastern  Georgia,  and  generally  throagbotf  tb« 
Atlantic  States  and  the  lower  lake  region.  The  regions  of  minimum  rain-fafi  aul 
thermometric  maxima  nearly  correspond. 

RAIN-FALL. 

As  compared  with  the  mean  May  rain-falls,  the  rain-fall  returns  of  laat  Murtb^v 
deficiencies  in  the  northern  and  western  parts  of  Lake  Superior,  Lake  Michigan  ai>4 
in  the  entire  country  stretching  from  the  Saint  Lawrence  Vallev  to  Maine,  ajtidtfH«« 
over  the  lower  lakes.  Western  New  York,  and  Western  Pennsylvania,  Weat  ViQnt*^ 
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ral  Indiana,  and  Soatheastern  Illinois.    Excess  of  rain  occarrecl  in  Iowa,  Mis- 
«rn  Kansas,  East  Tennessee,  and  also  along  the  Atlantic  sea-board,  except 
land,  Me.,  and  Savannah,  Ga.,  and  a  very  great  excess,  from  2.00  to  14.58 
31  the  Gulf  States. 

RIVERS. 

rreport-sfor  the  month  show  a  slight  decline  in  the  Red  and  Missouri  Rivers 

.^  egioning  to  the  middle  of  the  month,  after  which  a  decided  rise  dccars  nntil 

^  The  Arkansas  rose  slowly  at  Little  Rock  nntil  the  23d,  after  which  it  subsided 

.  y^'he  Mississippi  has  alternately  risen  and  fallen ;  at  Saint  Paul  the  water  was 

f    M  on  the  19th  than  on  the  31st,  at  which  dates,  respectively,  it  was  lowest 

it;  at  Saint  Lonis  the  lowest  and  highest  extremes  occurred,  respectively, 

1^      and  31st,  the  diiference  being  6  feet  and  3  inches.    At  Cairo  the  river 

r^t  on  the  28th  and  highest  on  the  16th,  the  extremes  being  about  13  feet. 

;  is  the  difference  between  the  highest  and  lowest  water  for  the  month  has 

'  X  9  feet,  having  been  highest  on  the  22d  and  lowest  on  the  28th.    A  verv 

occnrred  on  the  Cumberland  at  Nashville  from  the  1st  to  the  4th,  after  which 

27'adQally  subsided  until  the  21st,  rising  again  until  the  27th,  and  then  again 

.    11  the  3l8t. 

.  * )  was  affected  by  a  great  swell  which  traveled  from  Pittsburgh  on  the  4th 
/  lie  on  the  14th ;  since  then  it  has  fallen  almost  uninterruptedly.    The  differ- 
!eu  the  highest  and  lowest  water  has  been  15  feet  at  Pittsburgh,  19  feet  at 
^  !3  at  Cincinnati,  7|  at  Louisville,  and  IG^  at  Evansville. 
cations  are  that  the  Missouri  and  its  tributaries  will  continue  to  rise. 


MONTHLY  WEATHER-REVIEW,  JL^E,  1873. 

STORMS. 

his  month  ten  disturbances  have  crossed  portions  of  the  country  east  of  the 
antains.  The  accompanying  map  shows,  approximately,  the  paths  of  their 
'he  figures  above  them  are  the  dates  of  the  month  ;  those  below,  1,  2,  and  3, 
flpectively  the  time  of  the  morning,  afternoon,  and  midnight  observations ; 
'  >on  them  show  the  location  of  the  centers  at  each  observation. 
.  ter  of  that  of  June  1  and  2  moved  over  Eastern  Florida  into  Southern 
d  disappeared,  producing  heavy  rains  and  brisk  winds, 
id  4. — from  Dakota  over  Iowa,  Lake  Michigan,  lower  lakes.  New  York,  and 
iod  ;  accompanied  by  fresh  and  brisk  winds  over  the  Northwest,  lakes,  and 
Atea,  and  by  rain,  at  places  heavy,  east  of  the  Rocky  Mountains,  except  on 
ast. 

9,  10,  and  ll.^From  Dakota  over  Minnesota,  the  lake  region,  and  northern 
md  ;  with  rain,  generally  heavy,  fresh  and  brisk  winds,  and  occasionally 
ider-storms,  over  the  northern  portion  of  the  country. 

13,  14,  and  15.— One  southeastward  over  Minnesota  to  Lake  Erie,  and  thence 
nto  Canada,  causing  thunder-storms,  with  rain-areas,  generally  light,  and 
•ccasionally  brisk  winds  from  the  Ohio  Valley  to  the  lakes ;  a  second,  appa- 
lopiDg  iu  the  Southern  States,  thence  eastward  to  the  coast  and  northeast- 
^robably  Nova  Scotia,  with  fresh  and  brisk  winds  and  rain-areas  on  the  coast. 
5,  16,  and  17.— Over  Dakota,  Lake  Superior,  and  thence  probably  over 
licit! {;  areas  of  light  rain  and  fresh  and  brisk  winds  over  the  northern  portion 
le  States  and  the  lake  region. 

9,  and  20.— Over  Northern  Minnesota,  Lake  Superior,  and  thence  over  Maine 
cotia,  attended  by  occasional  rain-areas  and  brisk  and  high  winds  over  the 
iake  region,  and  New  England. 

\>,  2:?,  and  24.— From  Dakota  over  Southern  Minnesota  to  Iowa,  then  break- 
*  aud  sending  out  to  the  eastward  several  minor  disturbances,  producing 
<ier -storms  ofshort  duration  from  Missouri  and  the  Ohio  Valley  northward. 
«i,  27,  and  28. — Eastward  over  Northern  Dakota,  Minnesota,  Lake  Superior, 
'u  Xew  England,  sending  a  branch  over  Iowa,  with  severe  thunder-storms 
it^ee  to  the  Northwest,  lakes,  and  New  England. 

>,  and  30. — Over  Minnesota  and  the  upper  lakes  into  Canada,  accompanied 
hiincler-storms  north  and  west  of  the  Ohio  Valley,  brisk  winds  over  the 
21  ke  region,  and  Atlantic  States,  and  rain,  often  quite  heavy,  from  the  Lower 
Northwest  and  lakes  to  the  Atlantic  coast. 
>Tiary-sigual  was  displayed  at  Duluth  on  the  17th. 

TEMPERATURE. 

ti^iTiperaf^e  for  June,  1873,  is  higher  than  the  mean  for  the  month,  except 
r  J'  of  Lake  Superior,  where  it  is  lower  by  0^.7  to  1^.8 ;  in  the  South  Atlantic 
eH  from  1°.6  below  to  1^.0  above,  and  from  New  Jersey  and  Eastern  Penn- 
if  a.ine,  1'^.2  below  to  P.l  above.  The  excess  is  greatest  in  Northeastern 
;    >rorthern  New  York,  1^.1  to  4 -.7 ;  Kentucky,  Ohio,  Indiana, and  Southern  t 
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Michigan,  1^\7  to  6^.5;  Soatliern  Alabama,  4'^.9;  Illinoieif  Soathem  Wisconsin,  and  £i- 
em  Iowa  and  Missoari,  ^.5  to  2"^.! ;  Eastern  Kansas,  4^.2 ;  Sonthern  and  Western  Miii> 
sota,  4^.8  to  6^.7  ;  Fort  Snlly,  Dakota,  8^.0,  (t)  and  Cheyenne,  4^.4. 

The  mean  for  June,  1873,  is  lower  than  that  for  June,  1872,  at  San  Francisco,  VA:- 
the  Gulf  States,  0^.4  to  1*^.6  ;  in  the  South  Atlantic  States,  0^.3  to  2^.0  ;  in  the  vicis 
of  Lake  Superior,  0^.4  to  1'^.6.  It  varies  in  the  Middle,  Atlantic,  and  New  En^h.. 
States  from  F.l  above  to  3".9  below.  The  former  is  the  higher  in  Iowa  and  Southr- 
and  Western  Minnesota,  4^.5  to  5^.5 ;  in  the  Ohio  Valley,  l-'.O  to  4-.7 ;  over  the  l^*- 
lake  region,  1^.1  to  2^.7. 


Mean  temperature. 

1671. 

1S72.                             1873. 

Signal-service  stations. 

April.   May. 

June. 

April. 

May.  'june. 

April.    lUy.  Jo 

Washinsrton  ... 

57. 6  1  6^4. 0 
54.2  1  58.6 

46.7  '  57.4 

51.2  56.7 

60. 3  ;  69. 1 

70.8  !  76.0 

7^2 
69.0 
66.2 
66.8 
79.0 

56.2 
49.7 
46.3 
47.9 
.57.  .5 

6^7.8 
61.9 
57.2 
56.1 
67.4 

76.  0 
72.8 
67.6 
69.5 
76.9 

53. 3     6:}.  6     ' 

New  York 

46.3     57.6     •* 

Soston ..... 

44. 6     56.  ??     '" 

Chicago * 

Saint  Louis -. 

42.3     53.9     : 

.51.  *2    av  1    r 

New  Orleans. ...... ...... 

82.5     70.4     75.8 

1 

80.5     66.9     73.7      "^ 

1 

RAIN-FALL. 

The  returns  for  the  month  from  the  sienal-service  stations  show  that  there  has\** 
an  excess  of  rain  over  the  mean  from  Florida  to  Western  Tennessee,  and  we»twar>: ' 
Arkansas  and  Eastern  Texas,  varying  from  6.50  inches  to  0.86  inch,  from  Easteru  n  ■ 
Carolina  to  Southern  Virginia  1.29  inches  to  0.60  inch,  from  Central  Indiana  to  S(>" 
eastern  Missouri  1.42  inches  to  0.68  inch,  over  Northeastern  Ohio  1.23  inches,  a»(i  r* 
Eastern  Nebraska  northeastward  to  Eastern  Minnesota  and  Northern  WiscoDMQ  - 
over  Northern  Michigan  4.34  inches  to  0.45  inch. 

There  has  been  a  deficiency  in  New  England  varying  from  1.79  to  4.'10  incbe> 
the  Middle  States,  except  Southern  Virginia,  0.44  to  3.26  inches,  from  northern  port. ' 
of  Georgia  and  South  Carolina  to  the  Ohio  Valley  0.35  to  2.03  inches,  from  Northeast*--' 
Kansas  to  Southern  Wisconsin  and  Northern  Illinois  l.()7  to  3.90inchea,  overNi^rth«^ 
ern  Ohio  and  Southeastern  Michigan  0.29  to  1.23  inches,  and  over  Wei$tern  Mmuc^ 
0.98  inch. 

-RIVERS. 

The  Red  River  rose  steadily  at  Shreveport  during  the  first  week,  alter  wbul 
remained  nearly  stationary  until  the  28th,  when  it  began  to  fall  slowly. 

The  Arkansas  fell  and  rose  alternately  during  the  first  twenty  days,  then  fell  stea- 
having  been  eight  and  a  half  feet  lower  on  the  30th  than  on  the  Ist. 

The  Missouri  at  Fort  Benton  rose  steadily  until  the  19th.    Throughout  the  I*" 
portion  of  the  river  an  almost  continuous  rise  occurred,  although  a  slight  tall  -•- 
observed  between  Kansas  City  and  Brunswick  after  the  26th. 

The  Mississippi  fell  slowly  at  Saint  Paul  and  between  Cairo  and  New  Orleans,  ( est 
ing  some  slight  oscillations,)  the  difierence  between  highest  and  lowest  water  tor' 
month  being  at  St.  Paul  nearly  five  feet,  between  Cairo  and  Vicksburgh  nearly  i- . 
feet,  and  at  New  Orleans  eleven  inches ;  between  Le  Claire  and  Warsaw  a  gndnal  '- 
occurred  from  the  4th  until  the  middle  of  the  month,  after  which  a  ste^idy  fall  vv 
observed ;  at  Saint  Louis  the  water  rose  slightly  between  the  3d  and  11th,  fadling»i< ' 
after  that  date. 

The  Cumberland  at  Nashville  fell  from  the  1st  to  the  9th,  then  rose  until  the  I " 
fell  again  until  the  27th,  rose  until  the  29th,  but  on  the  3Uth  it  began  again  to  l 
the  difference  between  highest  water  (19th)  and  lowest  water  (9th)  being  six  feet. 

The  Ohio,  at  Marietta  and  above,  as  well  as  its  tributaries,  has  changed  eonipa' 
tively  little ;  from  Cincinnati  to  Evansville  it  has  fallen  almost  contiiiuoo»h— *- 
difference  between  highest  and  lowest  water  being  nearly  nine  feet  at  Cincinnat:  - 
Evansville  and  three  at  Louisville;  at  Paducah  the  water  fell  from  the  Ist  to  tbt*  K' 
rose  until  the  21st,  falling  again  from  that  date  until  the  30th. 


MONTHLY  WEATHER-REVIEW,  JULY,  1873. 

STORMS. 

During  the  mouth  of  July,  1873,  thirteen  areas  of  low  barometer  have  been  nwvr  • 
on  the  daily  weather-maps  of  the  Signal  Office;  the  tracks  pursued  by  these  wi'. 
found  on  the  accompanying  map  No.  1 ;  they  have  in  general  ppssed  centralh  over ' 
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[.  Janr  1,  Iow»^ 


^  -  ■!•>'> 


HI.  Jaly\  8,  Diikote. 
IV.  July  y.  NebrMk*. 
V.  July  ^  D»kote 
VL  July  lA  flUnitobit 
VII.  July  15,  DiJcot*. 
VIIL  JnlyieJteKM.  ^^ 

X.  July  21,  Mkbitobft, 
XL  July  24.  Mii^tpbA 
XII.  July  87,  Ma^llol>4 
XIII.  July*). Dakota. 


^^ftTto  the  mornlftg.  fcfte^ 
noon    and  ntdi^Lshi  tni^ 


Wa^torepons. 
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I  Dortheni  limit  of  the  United  States.  This  feature  has  indeed  been  this  year 
uore  noticeable  than  in  former  years,  as  is  seen  from  the  following  statement: 
"71.  The  mean  latitude  of  the  tracks  of  15  centers  of  low  barometer  was  45^. 
'72.  The  mean  latitude  of  the  tracks  of  14  centers  of  low  barometer  was  44°. 
73.  The  mean  latitude  of  the  tracks  of  13  centers  of  low  barometer  was  47°. 
former  years  during  this  month,  so  in  the  present  year,  with  scarcely  an  excep- 
f)  areas  of  low  pressure  first  became  apparent  in  or  beyond  Dakota  and  Mani- 
)a  most  occasions  the  appearance  of  a  low  barometer  in  the  Northwest  has 
ewMled  by  slight  barometric  depressions  on  the  coasts  of  Oregon  and  California, 
as  been  impossible  to  decide  whether  the  disturbances  have  passed  from  the 
Dcean  eastward  or  have  originated  in  the  Rocky  Mountains  of  British  America, 
umerous  local  storms  that  are  experienced  during  the  summer  months  have  a 
relation  to  the  large  areas  of  high  and  low  barometer,  to  the  topography  of  the 
,  the  position  of  the  ocean  and  other  bodies  of  water,  &c.,  &c.,  all  of  which  may 
T  understood  ftx>m  map  No.  2,  on  which  are  drawn  with  some  approach  to  cor- 
the  lines  of  equal  storm  frequency  for  the  month  of  July.  The  local  storms 
are  almost  invariably  attended  with  lightning,  &c.)  have  been  moat  numerous 
da,  on  the  west  and  southwest  side  of  the  area  of  high  barometer  that  prevails 
July  on  the  Atlantic,  between  the  latitudes  of  12^  aud  30^  north.  The  region 
•greatest  frequency  is  in  Ohio  and  Western  Pennsylvania,  where  the  south  and 
'st  winds  attending  the  areas  of  low  pressure  rise  up  over  the  high  country  of 
t:ites.  The  storm  fre<iuency  diminishes  as  we  proceed  from  the  Gulf  coast 
ird  over  the  low,  flat  country  and  northwestward  toward  the  high  arid  plains ; 
ther  hand  it  increases  as  we  proceed  from  the  middle  aud  east  Atlantic  coasts 
d  up  a  rapid  slope  to  the  summit  of  the  Appalachian  range.  The  local  storms 
t  frequent  on  the  dry  plains  west  of  the  valley  of  the  Mississippi  River,  and 

0  indications  of  a  region  of  diminished  frequency  in  the  northern  part  of  the 
e  of  Ontario,  though  this  may  possibly  be  due  to  the  scarcity  of  our  stations  in 
:iou. 

WINDS.  * 

inds  of  special  severity  have  been  reported  during  this  month,  except  the  tor- 
July  3,  at  Indianapolis.  The  winds  have  reached  the  limit  of  high  (a  velocity 
.'  miles  an  hour)  onl.v  twice  in  the  Middle  Atlantic  States  and  thrice  in  Dakota 
thern  Minnesota.  The  prevailing  winds  (by  which  is  merely  meant  the  wind 
i  bf;en  recorded  the  greatest  number  of  times)  are  shown  by  arrows  on  map  No. 
which  we  also  perceive  something  of  the  connection  between  the  winds  and 
iU'H,    In  general  it  may  be  stated,  that  south  and  southeast  winds  have  pre- 

1  the  Gulf  States,  Iowa,  and  Minnesota,  but  elsewhere  over  the  country  east  of 
ky  ^Mountains  the  prevailing  winds  have  been  from  the  south,  southwest,  and 


RAIN- FALL. 

>tal  amount  of  rain  during  the  month  appears  to  have  been  in  excess  in  Indi- 
noiK.  and  Michigan,  and  on  the  southern  border  of  Lakes  Superior,  Erie  and 

as  also  in  New  England.  The  reports  from  the  summit  of  Mount  Washington 
aiu-fall  of  13.5  inches,  as  contrasted  with  only  3.5  inches  in  July,  1872.  On  the 
nd  the  rain-fall  of  June  was  3.5  inches,  while  in  June,  1872, 18.5  inches  were 

;  by  combining  the  two  we  obtain  for  June  and  July  together,  in  1872,  22 
Lud  in  1873,  17  inches.    A  deficiency  of  rain  is  apparent  in  the  province  c»f  On- 

the  middle  Atlantic  coiist,  over  the  Lower  Mississippi  valley  and  in  theNorth- 
'he  details  of  the  rain-fall  are  given  for  each  geographical  subdivision  in  the 
uyiiig  table. 

Table  showing  the  rain-fall  and  tempcra*ure  for  Jahj,  1873. 


District. 


^land 

Atlantic  States  ... 

ik«  region 

ike  region 

tlautic  Stares 

Gulf  States 

Gulf  States 

lley 

[isHissippi  Valley, 
issisaippi  Valley. 
[issonri  Valley... 
hwest 


Average  rain-f^ill. 


Inches. 
3.5  or  an  excess... 
3.5  or  a  deficiency. 
5.0  or  an  excess... 
4.5  or  an  excess . . . 

5.5  or  normal 

5.0  or  normal 

5.0  or  normal 

4.5  or  a  deficiency. 
2.0  or  a  deficiency. 
4.0  or  a  deficiency. 
2.0  or  a  deficiency. 
3.0  or  a  deficiency. 


Average  tempera- 
ture. 


Degrees, 

70  or  an  excess. 
77  or  an  excess. 

71  or  normal. 
6t)  or  normal. 

81  or  a  deficiency. 

82  or  an  excess. 
82  or  a  deficiency'. 
77  or  an  excess. 
80  or  normal. 

75  or  a  deficiency. 

75  or  an  excess. 

75  or  normal.  ^-^  , 
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TEMPERATURE. 

Tbe  temperature  has  very  generally  averaged  one  or  two  degrees  lower  that  '- 
corresponding  month  of  1872,  which  latter  was  indeed  in  many  places  one  of  tb^r. 
est  on  record.  Compared  with  the  average  of  many  years,  the  past  month  mry 
have  heen  from  one  to  four  degrees  warmer  than  the  normal  temperatore  »^' 
Middle  Atlantic  and  the  Eastern  Gulf  States.  In  general,  however,  over  tb^  -^ 
the  country  east  of  the  Rocky  Mountains  the  temperature  has  heen  slightly  bf-  - 
average,  the  deficiency  amounting  to  one  or  two  degrees  in  the  valley  of  tbtk^ 
sippi  fiiver. 

The  accompanying  t-ahle  shows  for  each  geographical  subdivision  the  geo^r..  n 
temperature,  as  observed  and  as  compared  with  normal  values  resulting  lioi  * 
years  of  observation. 

The  details  of  the  distribution  of  temperature  may  be  seen  from  the  isothf  nu 
given  on  map  No.  3,  and  which  hold  good  for  the  general  surface  of  the  earth. 

The  monthly  range  of  temperature,  or  the  difference  between  the  highest  k-..  ' 
temperatures  that  nave  occurred  during  the  month,  is  given  by  the  lion  *<  "> 
monthly  range  on  map  No.  4.    It  will  be  seen  that  the  range  is  greatest  is  K:  < 
dry  localities,  and  least  in  low  and  damp  regions.    The  range  also  inc^ea«e^  d" 
with  the  latitude,  even  on  the  Atlantic  coast,  a  phenomenon  doubtless  due  toti-. 
changes  in  cloudiness  and  humidity. 

RIVER  AND  OCEAN  TEMPERATURES. 

Reports  have  been  received  for  the  last  ten  days  of  the  month  from  so^ 
stations  that  have,  at  the  suggestion  of  the  United  States  Commissioner  of  \  -^ 
Fisheries,  been  furnished  with  apparatus  for  observing  the  temperatures  U  t^ '' 
in  the  rivers,  bays,  &c.;  the  results  promise  to  be  of  general  meteorological . 
The  general  results  of  these  observations  (the  first  of  their  kind)  are  siveu  b  :> 
printed  on  the  border  of  map  No.  3,  where  the  comparison  may  easily  be  niadr » 
the  temperature  of  the  water  and  that  of  the  air,  &c.,  &c.;  the  watcr-tencjHi 
refer  to  the  lowest  stratum  of  water  near  the  bottom  of  the  river  or  bay,  andt. 
vations  are  made  daily  at  3  p.  m. 

In  general  it  is  found  that  the  range  of  temperature  increases  very  regnUr 
proceed  from  Cape  Hatteras  northeastward.    The  figures  for  each  day  slow, 
temperature  steadily  increased  at  Boston  and  New  London  from  the  l**th  t<> ' 
and  then  began  as  steadily  to  diminish.    This  change  may  be  due  either  tv  a 
fluence  or  to  a  change  in  the  warm  currents  of  the  acyacent  ocean. 

RIVER-OBSERVATIONS. 

A  general  view  of  the  results  of  observations  of  the  water  in  the  rivers  < . 
the  table  accompanying  map  No.  3.    In  addition  to  this  table,  tbe  followio; 
only  are  necessary.    The  Red  River  fell  steadily  during  the  entire  month. 
souri  fell  almost  continuously,  except  at  Leavenworth,  where  it  roee  duriu 
week  of  July.    The  Upper  Mississippi  has  declined  somewhat ;  the  middle: 
the  river  was  at  first  stationary  or  slightly  rising,  and  then  began  to  fall  $t«»' 
lower  portion  of  the  river,  after  falling  and  rising,  has  again  began  to  fall.  T 
berland  has  experienced  three  sudden  rises  and  subsequent  falls,  att^-. 
periods  of  rain.    Similar  oscillations  have  occurred  in  the  Ohio,  a  specially  ^': 
having  moved  from  Pittsburgh  to  Louisville  between  the  6th  and  the  1 
month. 

CAUTIONARY  SIGNALS. 

No  cautionary  signals  have  been  displayed  during  the  month. 


■  1 


MONTHLY  WEATHER-REVIEW,  AUGUST,  1873. 

The  general  met-eorological  conditions  as  determined  from  the  obeervat.o'- 
the  stations  of  the  Signal-Service,  United  States  Army,  during  the  mouti 
1873,  are  indicated  upon  the  accompanying  maps. 

In  comparing  these  conditions  w^ith  those  of  the  corresponding  period  . 
years,  the  most  noticeable  features  are — 

1st.  The  excess  of  barometric  pressure  over  New  England  and  the  }L6i 
States. 

*2d.  The  diminution  of  temperature  below  the  mean  for  the  month  of  1:^"- 
vious  years,  in  the  districts  above  named,  and  thence  westward  to  inclou' 
lake  region  and  the  adjoining  States. 

3d.  The  unusual  quantity  of  rains  in  the  Middle  Atlantic  district,  e*?' 
the  coast. 
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Die  paths  of  the  centere  of  the  several  areas  of  high  barometer  are  traced  on  map 
.1. 

PLese  areas,  \rith  bat  one  exception,  were  first  observed  in  British  America,  after 
ich  they  moved  with  such  uniformity,  and  became  so  uunsually  well  defined  as  to 
der  it  possible  to  locate  their  centers  at  each  of  the  tri-daily  reports  of  this  office 
01  the  time  of  their  first  appearance  until  they  finally  passed  beyond  the  limits  of 
ervations. 

'be  general  direction  of  these  paths  while  the  areas  remained  central  on  the  conti- 
it,  is  approximately  from  the  northwest  to  the  southeast,  but  for  want  of  more  ex- 
iled observations  their  final  direction  after  passing  otf  the  coast  remains  as  yet  un- 
ermined. 

hiring  the  month  of  August,  1873,  twelve  areas  of  low  barometer  have  been  traced 
the  tri^aily  weather-maps,  and  the  tracks  pursued  by  the  centers  of  these  areas, 
b  explanatory  notes,  are  represented  on  map  No.  2.  Track  No.  2  may  be  found  on 
map  accompanying  the  weather-review  of  July. 

hese  areas  of  low  barometer  were,  with  one  exception,  first  observed  either  in  the 
itories  of  the  United  States  east  of  the  Rocky  Mountains  or  in  Manitoba;  and  by 
trriug  to  map  No.  3,  it  will  be  found  that  this  region  is  one  of  mean  low  barometer 
tiie  month.  Seven  of  these  areas  passed  eastward  to  the  Atlantic  coast  within  the 
Its  of  our  stations,  with  a  mean  latitude  of  43^. 

he  remaining  areas  passed  to  the  northeastward  into  British  America  without  any 
ided  atmospheric  disturbance  in  the  United  States. 

STORMS. 

lie  areas  of  low  barometer  tracetl  on  map  No.  2  were  accompanied  with  slight  dis- 
lauce  while  in  the  western  portion  of  the  United  States,  but  no  marked  change  in 
weather  occurred  until  the  11th  of  the  month,  when  the  2g*ea  of  low  barometer 
ked  No.  6  was  first  observed  in  Kansas. 

his  storm  moved  slowly  to  the  eastward,  with  cloudy  weather,  rain,  and  light  to 
h  winds,  the  winds  increasing  in  force  as  the  center  approached  the  Atlantic  coast, 
finally  producing  the  northeasterly  gale  which  occurred  on  the  middle  Atlantic 
New  England  cosist  on  the  I4th  and  IGth.  For  this  storm  cautionary  signals  were 
layed  at  Cape  May,  New  York,  New  London,  Wood*s  Hole,  Boston,  Portland,  and 
tport. 

he  second  storm,  and  by  far  the  most  severe  one  that  has  occurred  since  the  estab- 
ment  of  the  signal-service,  is  traced  as  No.  10  on  map  No.  2.  Although  this  storm  did 
occur  within  the  limits  of  our  stations,  there  were  indications  of  some  atmospheric 
nrbance  off  the  middle  Atlantic  coast  on  the  23d  which  warranted  the  prediction 
e  in  the  Probabilities  written  from  the  afternoon  report  of  that  date,  viz,  *'For  the 
'  England  and  middle  Atlantic  coast,  threatening  weather,"  and  from  the  midnight 
irt  of  the  same  date,  ^*  For  the  New  Eugland  and  middle  Atlantic  coast,  stormy 
ther,*'  with  cautionary  signals  at  Cape  May,  New  York,  and  New  London, 
lis  storm,  in  conse<iuence  of  its  severity,  is  one  of  unusual  interest,  and  the  course 
ked  for  it  may  vary  from  the  actual,  which  caunot  be  determined  until  additional 
.  have  been  obtained,  when  a  complete  and  accurate  description  will  be  published 
hi»  odice. 

Hi  third  decided  storm  of  the  month  was  first  observed  as  an  area  of  low  barometer 
le  west-ern  portion  of  Kansas  on  the  29th  at  11  p.  m.  This  area  moved  to  the  east- 
1  over  the  lake  region  without  any  marked  disturbance  until  the  night  of  the  31st, 
n  brisk  and  high  winds,  with  areas  of  rain,  were  reported.  On  the  morning  of  the 
•f  S«)ptember  it  had  become  unusually  well  defiued  in  the  lower  lake  region,  after 
;h  it  passed  over  Northern  New  England  and  off  the  Atlantic  coast  with  increasing 
>,  finally  producing  a  violent  storm  since  reported  from  vessels  which  were  in  the 
b  Atlantic  on  the  2d  and  3d  of  September. 

WIXDS. 

».irt  from  the  storms  above  referred  to,  no  winds  of  special  severity  have  been 
rted,  except  from  Dubuque,  Iowa.  At  this  station  a  violent  tornado  occurred  on 
rth,  which,  although  entirely  local  in  its  nature,  developed  an  unusual  force  and 
?d  ^reat  destruction  of  property.  Owing  to  the  carrying  away  and  destruction  of 
iTieinometer  at  this  station  no  recorded  velocity  of  this  wind  has  been  obtained. 
le  unusual  velocity  of  one  hundred  miles  per  hour  was  reported  from  Mount  Wash- 
ni,  N.  H.,  dnring  the  storm  of  the  16th.  The  force  developed  by  this  wind  has  not 
equaled  at  any  other  station  since  the  establishment  of  tlie  sigoal-sorvice. 
i€)  direction  of  the  prevailing  winds  of  the  several  stations  is  indicated  by  the 
iv.s  on  the  map  No.  3,  and  in  compacing  these  directions  with  the  isobarometric 
,  oil  the  same  map,  it  will  be  observed  that  they  incline  toward  the  area  of  mean 
barometer. 
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RAIN-FALL. 

The  total  quantity  of  rain  during  the  month,  as  dednced  from  the  r^]Mirt« 
several  geographical  sections,  is  i^iveu  in  the  accompanying  table  oo  map  No.  4 
Middle  Atlantic  States  and  in  Minnesota  there  has  been  a  decided  exc^-^  ov 
mean  rain-fall  as  calculated  from  observations  of  previous  years;  whil^*  tli' 
been  about  the  usual  amount  in  the  South  Atlantic  and  Eastern  Gulf  Stat*^: 
remaining  districts  there  has  been  a  deficiency.  In  the  table  referred  to  the  *i' 
of  rain  given  has  been  deduced  by  taking  the  general  average  of  the  reported  rain-fj 
the  several  stations  in  each  district.  The  general  distribution  of  the  rain-fkll.  a.^  *k 
from  the  reports  received  at  this  of^ce  and  presented  in  the  table  above  rtrfeni 
graphically  represented  on  map  Xo.  4. 

TEMPERATURE. 

In  New  England,  the  Middle  States,  and  thence  westward  over  the  lower  liiV*- 
and  adjoining  States,  the  mean  temperature  has  been  from  two  to  five  dt-grr^-f 
the  normal,  and  about  three  degrees  above  the  normal  in  the  np per  lake  t*z4 
Upper  Missisippi  and  Lower  Missouri  Valleys,  but  in  the  districts  last  nam«^l  t  j 
purature  has  been  lower  than  reported  for  August,  1872.  The  i-esulta  of  thr  k 
tions  for  the  month  are  given  in  the  accompanying  table,  in  which  is  noted  '% 
])arison  of  the  temperature  of  the  several  districts,  with  the  mean  temperature  «'^ 
from  observations  of  previous  years.  The  isothermal  lines  for  the  month.  ::ti 
map  No.  3,  indicate  the  general  distribution  of  temperature  throoi^hoot  tL'  1 
States. 

RIVER  AND  OCEAN'  TEMPER^VTURES. 

The  number  of  stations  supplied  with  the  necessary  apparatus  for  det^^m-    i 
temperature  of  water  has  been  greatly  increased,  and  the  obaer^^ations  w: 
commenced  during  July  have  been  continued  and  promise  to  be  of  i^eoen^! 
olosncal  interest. 

The  table  given  on  map  No.  3,  presents  a  general  synopsis  of  tbcssp  ob-^  r 
The  temperature  noted  is  that  of  the  lowest  stratum  9f  water  at  the  place  o(  y 
tion. 

RIVER-OBSERVATIOXS. 

In  general  these  observations  show  that  the  rivers  draining  the  eastern  s"'  - 
Rocky  Mountains  were  steadily  falling  during  the  entire  month;  and  that  th-* 
ing  the  western  slope  of  the  Appalachian  rangi^,  experienced  lluctaation*  .i' 
the  rains  of  these  districts.  The  table  on  map  No.  3,  presents  these  obser^a:  i 
consolidated  form. 
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8TORM8. 

During  this  month  eleven  low  barometers  have  crossed  the  country  east  «*f  r 
Mountains.    Map  No.  1  shows,  approximately,  the  paths  of  their  centers  w  i  i 
passed  over  the  lake  region  in  a  northeastward  or  eastward  conrse,  excepting  I 
on  the  South  Atlantic  coast.    Several  of  them  were  remarkably  severe  over  i) 
lakes,  and  destructive  to  shipping. 

That  of  August  30,  31,  and  September  1,  was  accompanied  by  occasional  i 
brisk  winds  over  the  Northwest,  Ohio  Yalleyt  lake  region,  Middle  Static  i 
England,  the  winds  increasing  to  high  from  Michigan  eastward  over  the  lo% 
and  Saint  Lawrence  Valley. 

September  2,  3,  4,  and  5,  by  brisk  and  occasionally  high  winds  and  niio  #^%^ 
Nortnwest  eastward  over  the  lake  region,  Ohio  Valley,  Middle  States,  and  Nev  ]       < 
A  hurricane  was  reported  as  having  lasted  about  one  hour  on  Lake  Mio^  n 
tornadoes  in  Massachusetts  on  the  4th;  very  severe  thnnder-storms,  with  h^ 
in  Eastern  Tennessee  on  the  3<l,  and  Southeastern  North  Carolina  on  the  .^tfa. 

September  11,  12,  and  13,  by  rain  at  nearly  all  of  the  stations  eaal  of  U    ^ 
Mountains ;  brisk  and  high  Winds  over  the  Northwest  and  upper  lakea ;  aeven*  **  ^  ^ 
in  Texas  on  the  13th ;  heavy  snow  on  Mount  Washington  on  the  nt|;bt  of  tb^ 

September  14,  15,  and  16,  by  high  sonth  and  west  winds  over  tbe  North* 
npper  lakes ;  occasional  rain  over  Minnesota,  the  lake  region,  and  New  Engli 

September  17, 18,  and  19,  by  high  winds  Over  tbe  Northwest,  lakes,  and  .S 
rence  Valley ;  by  rain  from  the  Northwest  eastward  over  the  lakes,  Ohio 
Lawrence  Valleys,  Middle  States,  and  New  England. 
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September  18, 19,  and  20,  by  brisk  and  high  winds  and  heavy  rain  from  Florida  to 
Southeastern  Virginia,  having  been  very  severe  on  the  coast. 
September  22  and  23,  by  brisk  winds  and  heavy  rains  on  the  South  Atlantic  coast. 
September  23  and  24,  by  high  winds  over  the  Northwest  and  lakes ;  rains  from  the 
Missouri  and  Ohio  Valleys  to  the  lakes  and  Middle  and  East  Atlantic  coast.  This  was 
the  severest  storm  of  the  month,  especially  on  the  upper  lakes,  whence  very  heavy 
gales  were  reported. 

September  25  and  26,  by  high  winds  over  the  Northwest  and  upper  lakes,  with 
ocrasional  rain  ;  light  snow  in  Montana  on  the  26th ;  heavy  gales  on  the  upper  lakes. 
Sopfember  27,  28,  and  29,  by  high  winds  on  Lake  Outario  and  the  lower  Saint  Law- 
rence Valley ;  rain  in  all  sections  east  of  the  Rocky  Mountains,  except  the  east  Gnlf 
States;  followed  by  a  severe  *' norther''  in  Texas  during  the  night  of  the  29th  and  the 
morning  of  the  30th,  and  by  light  snow  from  Northern  Minnesota  and  Dakota  north- 
ward. 

On  the  7th,  8th,  and  9th,  an  area  of  high  barometer  extended  itself  eastward  over 
the  Northwest,  lake  region,  Ohio  Valley,  Middle  States,  and  New  England,  with  fall- 
ing tem]>erature,  and  with  light  frost  over  the  Northwest  and  upper  lake  region. 

13,  14,  and  15. — A  Second,  over  the  same  region  with  quite  heavy  frost,  which  was 
rery  severe  on  the  morning  of  the  13th  over  Dakota,  Minn.,  and  the  northern  portion 
3f  the  upper  lake  region. 

16  and  17. — A  third  over  the  Northwest,  lakes.  Middle  States,  and  New  England, 
n'ith  frost  over  the  northern  portions  of  these  sections. 

September  19,  20,  and  21. — A  fourth,  from  the  Northwest  over  the  lakes,  Ohio  Valley, 
Vliddlo  States,  and  New  England,  with  frost,  except  probably  on  the  immediate  coast. 
Septoml>er29  and  30.— A  tifth,  from  the  Northwest  south  and  east  over  the  entire 
rouutry,  with  low  temperature,  producing  frost  over  the  northern  sections. 

TEMPERATURE. 

On  map  No.  2  will  be  found  a  table  of  the  average  mean  temperature  for.  the  dif- 
erent  districts  for  this  month.  For  New  England,  the  South  Atlantic  States,  the  Ohio 
lilloy,  and  Tennessee,  it  is  the  same  as  that  for  many  years.  For  the  Middle  Atlantic 
ud  Gulf  States,  and  the  lower  lake  region,  the  former  is  the  greater,  from  0^.4  to  0^.6. 
'or  t  b»)  upper  lake  region,  Minnesota,  and  Upper  Mississippi  and  Lower  Missouri  Valleys, 

is  less,  from  1<^.2  to  2^.5.  Compared  with  the  average  for  tlie  same  month  of  last 
ear,  tbe  former  is  the  lower  for  the  stations  in  all  of  the  districts,  except  the  South 
tlantic  States,  Tennessee,  and  the  Ohio  Valley,  where  it  varies  slightly  above  and 
>low  the  latter. 

RAIN-FALL. 

Map  No.  3  gives,  approximately,  the  rain-fall  for  the  various  districts  east  of  the 
:>cky  Mountains.  A  table  upon  the  same  shows  where  there  has  been  the  average 
11,  excess,  or  deficiency. 

RIVERS. 

The  observations  show  that  the  Missoun,  Red,  Mississippi,  and  Ohio  Rivers  fell  quite 
L'uclily  duaing  the  month,  excepting  slight  oscillations  in  the  head-waters  of  the 
o  latter,  produced  by  rains.  The  Cumberland  fluctuated  more  or  less,  having  been 
iver  October  1  than  September  1.  Upon  map  No.  3  will  be  found  a  table  which 
I^lains  itself. 

<ixty-one  cautionary  signals  were  ordered  to  be  displayed  at  our  own  stations 
riiif?  the  month  for^  seven  storms,  and  the  majority  oc  them  on  the  lakes.  Thirty 
uadiau  stations  were  warned  of  the  approach  of  storms. 


Paper  27. 


?cial  Orders  \  War  Department,  Office  of  the  Chief  Signal-Officer, 

No.  78.         5  Waahington,  D,  C,  June  14,  1871. 

k3rgeant  Frederick  Meyer,  observer,  Signal-Service,  U.  S.  A.,  will  i>roceed  without 
ay  to  New  York  City,  and  report  to  Captain  C.  F.  Hall,  commander  of  the  North 
ar  Kxpcdition,  for  duty  in  connection  witU  that  expedition.  He  will,  in  addition 
AiG  performance  of  duty  under  the  orders  of  Captain  Hall,  carry  out  the  written 
tractions  received  from  this  office. 

'he  Qaartermaster's  Department  will  furnish  the  necessary  transportation. 
:v  order  of  the  Chief  Signal-Officer  of  the  Army, 

^  GARRICK  MALLERY, 

CapU  and  Bvt,  Lieut,  Coif  U,  S,  A.f  Acting  Signal-Officer  andAsttuttant, 
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Wab  Department,  Office  op  the  Chief  Signal-Offickb, 
Division  of  Teleokams  and  Reports  for  the  Benefit  of  Commerce  am> 

Agriculture, 

Wa9k%ngi<m,  D,  C,  June  12.  Ii571. 
Sergeant  :  The  Chief  Signal-Officer  directs  that  yon  will  take  daily  obserrations 
daring  yoar  entire  expedition  at  7.35  a.  m.,  4.35  p.  m.,  and  11.35  p.  m.,  Washiugtoa 
mean  time,  of  the  barometer,  thermometer,  wind,  and  wnather,  and  each  additiooal 
meteorological  observations  as  are  compatible  with  the  duties  assigned  you  by  Captain 
Hall. 

Among  these  additional  observations,  yon  will  particularly  bear  in  mind  the  foUov- 
ing: 

1.  Frequent  observations  of  the  barometer,  wind,  and  weather  at  hours  intennedi- 
ate  to  the  above. 

2.  Regular  observations  of  the  minimum  and  maximum  thermometers. 

3.  Velocity  of  wind  at  sea,  especially  in  gales,  and  made  with  numerous  aQemoiDe> 
ters  in  different  positions. 

4.  Forms  and  motions  of  clouds,  and  meteor-tracks. 

5.  Ozone. 

6.  ^Electrical  and  auroral  phenomena. 

7.  Solar  and  terrestrial  radiation  thermometers. 

8.  Forms,  &c.,  of  snow-crystals. 

9.  Heights  of  twilight  arcs— noting  the  time  very  exactly. 

10.  Dew-point  at  very  low  temperatures. 

11.  Spectrum-lines  or  bands  in  the  aurora  and  the  atmosphere. 

12.  Polarization  of  atmospheric  light  and  position  of  neutral  points. 

13.  Rain  and  snow  fall  at  different  altitudes. 

14.  Temperatures  of  sea  and  rivers  and  springs,  and  the  earth  and  snow  at  deptbt 
of  3,  6,  12,  24,  and  36  inches. 

15.  Habits  of  plants  and  animals  as  affected  by  climate. 

You  will  take  special  care  to  make  accurate  comparisons  of  your  barometer,  &c, 
with  other  instruments  that  you  may  find  at  points  on  your  journey,  that  have  been 
used  for  meteorological  observations. 

You  will  keep  all  the  records  for  any  period  as  far  as  possible  in  one  and  the  sunt 
book ;  dividing  it  into  two  portions,  one  for  the  systematic  observations  at  Kgahi 
hours,  the  other  for  occasional  observations. 

You  will  keep  a  duplicate  record  of  the  systematic  and  more  important  occasiooal 
observations  on  Form  4,  and  forward  the  same  to  this  office  as  often  as  occasion  wa^ 
offer. 

Very  respectfully, 

H.  W.  HOWGATE, 
Second  Lieut  and  Bvt  Capt,  U.  S.  A.j  Acting  SignaUOffieer  and  JuuUnL 

Sergeant  F.  Meyer, 

Observer,  SignaUService,  U.  8.  A, 


SERGEANT  FREDERICK  MEYER'S  REPORT  ON  THE  NORTH 
POLAR  EXPEDITION,  1871-'73. 

War  Department,  Office  of  the  Chief  SiGN^iL-OFPicER, 

Washington,  D,  C,  Jutg  I,  l^'Tl 
General  :  I  have  the  honor  to  inclose  a  report  of  my  proceedings  while  in  cod- 
ncction  with  the  North  Polar  Expedition,  which,  hy  Special  Order  No.  7t>,  I  w».< 
ordered  to  accompany.  All  items  and  data  of  this  report  are  from  memory,  and  r  «-< 
based  upon  notes  taken  at  the  time  of  their  occurrence,  with  tbe  exception  of  a  li' 
observations  for  geographical  position,  and  general  outline  of  adventores  while  Utic; 
on  the  ice. 
Tbe  report  natqp&lly  arranges  itself  under  the  two  general  headings — 

I.  History  of  the  expedition. 
IL  Scientific  operations  of  the  expedition. 

Heading  II,  according  to  the  instructions  of  the  National  Academy  of  Soieneciy  cofi- 

sists  of— 

1.  Astronomical  observations. 

2.  Magnetic  observations. 

3.  Observations  on  the  force  of  gravity 

4.  Observations  on  ocean  physics. 
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5.  Meteoroloj^cal  observationa. 

6.  Natural  history. 

7.  Geology. 

8.  Observations  on  glaoieni. 

No.  1  subdivides — 

A.  Astronomical  observations  at  winter  quarters. 

B.  Astronomical  observations  on  sea  and  at  ports  of  Greenland. 

C.  Astronomical  and  geodetical  observations,  formiug  a  series  of  systematic 

surveys. 

No.  2  subdivides — 

A.  Differential  observations. 

B.  Observations  on  absolute  declination. 

C.  Observations  on  intensity,  (relative  and  absolute.) 

D.  Magnetic  inclination. 

No.  4  subdivides — 

A.  Depths. 

B.  Ex:amination  of  sea-bottom. 

C.  Sea-temperature. 

D.  Density  of  sea-water. 

E.  Currents. 

F.  Tidal  oliservations. 

No.  5  subdivides — 

A.  Pressure  of  atmosphere. 

B.  Temperature. 

C.  Winds. 

D.  Clouds. 

E.  Precipitatioi^ 

F.  Ozone. 

G.  Solar  and  terrestrial  radiation. 
H.  Crystallization  of  snow. 

I.  Moisture. 

K.  Electrical  phenomena. 
L.  Auroral  phenomena. 
M.  Heights  of  twilight  arcs. 
N.  Optical  phenomena. 
O.  Shooting-stars  and  meteors. 
P.  Miscellaneous. 

F.  MEYER, 
Observer  Signal-Service,  U.  S.  A. 
Brig.  Gen.  A.  J.  Myer, 

Chitf  Signal-Officer  of  the  Amiy. 


GENERAL   DESCRIPTION   OF   THE  VOYAGE   OF   THE   STEAMER   POLARIS 
FROM  NEW  YORK  TO  GODHAVN,  DISCO. 

I.~Hl8TORY  OF  THE  EXPEDITION. 

In  compliance  with  the  instructions  received  from  the  Chief  Signal-Officer  of  the 
Army,  I  proceeded  to  New  York  in  order  to  report  myself  to  Captain  Hall,  commander 
of  tbo  North  Polar  Expedition,  then  abont  in  readiness  to  leave  port  on  its  voyage  to 
the  arcUc  regions.  Arrived  at  New  York,  I  set  at  once  to  work  to  procure  several 
inBtniments  to  complete  my  outfit  as  meteorologist  of  the  expedition,  and  arranged  my 
plans  in  regard  to  meteorolop^ical  work. 

All  this  occupied  the  entire  time  the  Polaris  was  anchored  at  the  Brookljrn  navy- 
yard,  where  numbers  of  visitors  appeared  every  day  to  look  over  the  ship  and  give  us 
their  wishes  to  the  adventurous  enterprise  which  we  were  then  about  to  undertake. 
The  noble  people  of  New  York  and  Brook Ivn  did  not  only  wish  us  a  successful  voyage, 
bnt  they  also  contributed  largtjly  to  our  library ,  in  presenting,  for  the  use  of  the  crew, 
enough  of  reading-matter  to  wear  away  agreeably  the  long  and  dark  winter  months 
soon  to  come. 
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A  few  days  before  we  left  port,  the  Geographical  Society  of  New  York  gave  a  ncep- 
tion  to  the  officers  of  the  expedition,  daring  which  Captain  Hall  gave  a  detailed  descrip- 
tion of  the  expedition,  and  his  plans  in  regard  to  the  main  object  of  the  voyag<^— th« 
discovery  of  the  north  pole  and  the  tract  of  land  surrounding  it.  Also  Dr.  Beswls,  th« 
chief  of  the  scientific  party  of  the  expedition,  expressed  his  confidence  of  its  success, 
which  should  make  us  more  worthy  of  such  honoring  reception. 

Finally,  having  completed  all  preparations  for  a  voyage  of  such  long  duration,  Cap- 
tain Hall  heaved  anchor  at  12  o'clock  m.,  June  29,  1871,  and  proceeded  about  half  a 
mile  up  the  stream,  where  he  laid  to,  in  order  to  start  out  with  the  tide  through  Hell- 
Gate,  which  he  accomplished  at  7  p.  m.  the  same  day. 

The  company  on  board  the  Polaris  consisted  of  Captain  Hall,  commander ;  Mr.  Bnd- 
dington,  executive  officer  and  sailing-master;  Mr.  Chester,  fii-st  mate;  Mr.  Morton. txx- 
ond  mate ;  Dr.  Bessels,  chief  of  scientific  party ;  F.  Meyer,  meteorologist ;  Mr.  Scha- 
man,  first  engineer;  one  steward;  one  cook ;  a  crew  of  twelve  firemen  and  seanieo; 
Joe,  Hannah,  and  Punny,  the  Esquimaux  interpreters.  Besides  these,  Colonel  Lnptoiu 
of  the  Patent-Office  at  Washington,  an  intimato  friend  of  Captain  Hall,  who  had 
assisted  him  for  some  time  in  arranging  the  business  in  connection  with  the  expedition, 
accompanied  us  to  New  London,  so  that  he  might  stay  with  his  friend  as  long  m  cir- 
cumstances would  permit. 

After  a  very  pleasant  trip  we  arrived  at  New  London  Harbor  the  following  day,  June 
30,  at  11.30  a.  m.,  where  I  at  once  set  to  work  to  make  arrangements  for  meteorological 
observations,  to  be  taken  while  on  the  Atlantic,  and  actually  made  a  seriea  of  compar- 
isons of  Adie's  mercurial  marine  barometer.  No.  767,  with  Green's  mercurial  standani 
barometer,  No.  947,  and  found  its  error  (in  comparison  with  Green's  No.  947)  to  be  equal 
to  0.108. 

All  instruments  were  suspended  in  an  instrument-shelter,  fifteen  inches  widfi.  two 
and  a  quarter  feet  long  and  four  and  three-quarters  feet  high,  and  fast4;ned  to  the  iK>it 
side  of  the  pilot-house.  They  were  placed  in  such  manner  as  to  secure  as  well  as  pos- 
sible protection  from  radiation.  The  bulbs  of  the  thermometers  were  about  four  fee( 
eight  inches  from  the  deck  of  the  ship,  and  two  feet  from  the  top  of  the  shelter,  mi 
inches  from  the  wall  of  the  pilot-house,  and  nine  inches  from  the  blinds  of  the  sbeiti^r. 
The  barometer  and  ozonometer  were  also  suspended  in  the  instrument-shelter,  the  aoe- 
mometer  being  located  nearly  halfway  on  the  port  side  of  the  quarter-deck.  The  instni- 
ments  exposed  for  use  were  Adie's  mercurial  marine  barometer,  Nb.  767  ;  Green's  mer- 
curial thermometer.  No.  2893;  Green's  psygrometer,  No.  1822,  A  and  B;  Robioiaons 
(Green)  anemometer.  No.  40 ;  ozonometer,  and  one  Miller  Casella's  thermometer,  to 
observe  maximum  and  minimum  temperature.  A  rain-gauge  could  not  be  properlr 
exposed,  and  therefore  a  small  one  was  set  up,  which  could  only  be  used  at  certaia 
times. 

Having  everything  ready  for  operation,  I  commenced  to  take  observations  on  Jolj 
1,  at  7.35  a.  m.  and  4.35  p.  m.,  Washington  time,  after  ascertaining  that  the  elevatioa 
of  mercury  surface  in  cistern  of  barometer  was  equal  to  8  feet  9.5  inches. 

As  on  the  previous  day,  people  streamed  on  board  the  Polaris,  looking  over  the  steamer 
and  greeting  the  explorers. 

The  main  object  of  j^oing  into  port  at  New  London  was  the  procurement  of  a  second 
engineer,  which  Captain  Hall  accomplished  in  securing  Mr.  Odell  for  the  said  position. 
Toward  evening,  ladies  of  Groton  Bank  visited  our  vessel,  t«)k  possession  of  tbecabm 
and  organ  therein,  enlivening  our  close  quarters  with  their  sweet  songs  and  witty  cou- 
versation,  so  that  really  space  seemed  to  widen  and  time  to  rush. 

During  the  succeeding  day,  July  2,  two  observations  were  made  at  7.35  a.  m.  and 
4.35  p.  m.,  Washington  time.  In  the  afternoon  gentlemen  and  ladies  both  of  New  Lon- 
don and  jGrotou  Bank  rowed  over  to  the  Polaris,  in  order  to  attend  the  divine  strvitt, 
which  was  to  take  place  on  board  of  the  vessel  at  4  p.  m.,  being  held  by  Revs.  Fnszer 
and  Allen,  ministers  of  Now  London  and  Groton  Bank.  At  the  appointed  time  the 
quarter-deck  was  entirely  taken  possession  of  by  our  visitors,  and  the  service  wasopeoed 
by  Minister  Allen,  in  delivering  a  prayer  and  reading  the  chapter,  after  which  MinisttT 
Foster,  in  a  longer  sermon,  illustrated  the  dangers  of  our  expedition,  the  scientific  t»e\i 
which  were  to  bo  gained,  and  the  laurels  which  were  toJbeconqnerea  by  accomplahiu^ 
the  object  of  our  expedition  in  reaching  the  north  pole. 

After  the  final  prayer,  the  gentle  people  of  New  London  and  Groton  Bank  returofd 
to  their  homes,  bidding  us  good-by  over  and  over  again,  and  wishing  as  soccxaai 
which  they  had  the  conndenco  would  meet  us. 

On  the  following  day,  at  4.20  a.  m.,  we  left  New  London  Harbor  on  the  way  to  St 
John's,  Newfoundland,  and  as  soon  as  we  had  cleared  the  Harbor,  Colonel  Lapt*«a 
and  the  pilot  left  the  vessel  under  the  cheers  of  our  officers  and  crew.  We  had  fair 
weather  until  10  a.  m.,  when  a  heavy  fog  set  in^  and  the  sea  commenced  to  swell  cuo- 
siderably.  Navigators  and  seamen  on  the  portion  of  the  Atlantic  in  which  we  vrre 
cruising,  seeing  a  heavy  fog  always  followed  by  a  swell  of  the  sea,  explain  one  to  t« 
the  cause  of  the  other,  while  really  both  phenomena  appear  to  me  to  have  their  orig'.n 
in  the  same  cause. 
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From  north  latitude  40^  and  west  longitude  70°  to  north  latitude  42^  20^  and 
west  longitude  6(N,  the  eqaatorial  and  polar  currents  follow  their  course  respectively, 
east-nortneast  and  west -southwest,  in  close  proximity,  and  produce  heavy  fog  by  rapid 
chaDge  of  temperature  of  air-current-s  as  they  pass  over  the  surface  of  sea-currents  of 
Boch  different  temperature.  On  the  other  hand,  whenever  the  wind  blows  in  such 
direction  as  to  cross  sea-currents,  driving  the  waters  of  one  into  the  other,  the 
different  specific  gravity  of  those  currents  will  necessarily  cause  an  additional  motion 
of  the  waters,  which  is  shown  by  the  above-mentioned  swell. 

At  one  hour,  Greenwich  time,  we  commenced  to  take  three-hourly  meteorological 
obHcrvatious,  which,  in  connection  with  the  latitude  and  longitude  derived  from 
astronomical  observations  and  the  log,  make  up  the  complete  meteorological  record  of 
the  voyage.  During  the  following  day,  the  fog  and  swell  of  sea  continued  to  increase, 
showing  a  clear  sky  whenever  the  fog  was  depressed  by  a  strong  upper  current. 

Also  on  July  5  and  6,  we  were  perfectly  encircled  by  a  fog,  the  sea  continuing  to  be 
high. 

Early  on  July  7  having  come  up  to  north  latitude  42^  20'  and  west  longitude  60°,  the 
fog  disappeared,  and  the  sea  ran  smooth. 

Ou  July  5  we  commenced  to  take  frequent  observations  of  the  sea-tempera tn re  on 
the  surface  and  at  greater  depths,  as  also  of  the  specific  gravity  of  the  water.  In  the 
evening  the  sea-temperature  fell  very  rapidly,  we  being  far  ijx>m  the  direct  influence 
of  the  equatorial  current. 

During  July  8  tog  made  its  appearance  again,  the  wind  blowing  from  a  westerly  direc- 
tion which  carried  the  warmer  air  over  the  cold  currents,  upon  which  we  were  then 
progressing,  and  which  kept  a  nearly  stationary  temperature. 

On  July  9  the  temperature  of  the  sea  fell  still  more,  governing  the  temperature  of 
the  air,  while  heavy  fog,  caused  by  northerly  and  westerly  wind,  would  not  permit  us 
to  run  the  ship  during  night  on  such  dangerous  grounds  as  the  Newfoundland  banks. 

Toward  morning  of  July  10  the  fog  condensed  into  light  rain,  until  in  the  afternoon 
when  the  sea-temperature  suffered  a  very  rapid  depression,  which  caused  heavy  fog, 
going  over  into  rain. 

Finally,  at  12  m.,  July  12,  we  arrived  at  St.  John's  Harbor,  where  we  found  the  sea- 
temperature  quite  low,  while  the  air-temperature,  influenced  by  the  soil,  was  con- 
siderably higher.  Hardly  any  fog  makes  its  appearance  in  St.  John's  Harbor,  the  air 
being  very  &y,  and  not  capable  of  producing  condensed  vapor  in  the  lower  strata  of 
atmosphere. 

St.  John's  Harbor  forms  a  small  basin  encircled  by  granite  rocks,  having  the  appear- 
ance of  being  encaved  and  rounded  by  former  glaciers.  We  anchored  at  St.  Johh's 
Harbor  until  the  19th  of  July,  Captain  Hall  being  engaged  in  making  additional  pur- 
chases of  coal  and  provisions.  At  4  p.  m.  July  19  we  left  St.  John's  Harbor,  being  ac- 
companied by  the  American  consul  of  St.  John's,  who,  when  he  left  the  ship  with  the 
pilot,  was  cheered  three  times,  to  which  he  responded  in  the  same  manner. 

About  five  miles  from  the  coast,  bearing  southwest  by  south,  we  saw  a  mirage  of  a 
peninsula,  showing  an  inverted  image  immediately  above  the  one  seen  directly  and  in 
most  distinct  outlines.  We  also  saw  a  faint  aurora  at  9  p.  m.  of  45°  altitude  bearing 
due  north,  and  consisting  of  faint  red  and  yellowish  rays  going  over  Into  white  light. 

On  July  21  we  found  the  sea- temperature  increasing  and  nearly  equal  to  that  of  the 
air.  Toward  morning  of  July  24,  north  latitude  55°  42'  and  west  longitude  51°  'JO', 
the  sea-temperature  stood  above  that  of  the  air  until  morning  of  July  25,  when  the 
air-temperature  rose  above  that  of  the  sea. 

On  July  25  toward  midnight  we  saw  a  brilliant  aurora,  which,  making  its  first  ap- 
pearance as  an  illuminated  cumulo-stratus  cloud,  soon  transformed  into  a  uroad  ribbon 
of  a  square-edged,  screW-like  appearance,  and  based  by  the  same  cloud,  which  showed 
a  yellowish  light.  The  ribbon  or  screw  showed  distinctly  all  colors  of  the  spectrum, 
and  spreading  parallel  with  the  horizon,  and  at  the  crown,  first  formed  a  faint  arc  of 
spectrum  light  over  its  crown  and  then  transformed  itself  into  a  faint  arc  of  spectrum 
light,  which  finally  combined  with  the  upper  arc,  showing  a  most  brilliant  arc  of 
spectrum  light  with  diverging  rays  of  purple  and  violet  color. 

On  July  ^S7  we  arrived  at  Fiskenaes,  where  Captain  Hall  intended  to  engage  for  the 
service  of  the  expedition  the  Esquimaux,  Hans  Christian,  who  had  been  a  member  of 
the  expeditions  under  Dr.  Kane  and  Dr.  Hayes. 

We  were  informed  that  Hans  Christian  was  then  at  Upemavik,  and  in  the  Danish  ser- 
vice. Fiskenaes  is  a  small  village  of  seventy  inhabitants,  which  are  mostly  half-breed 
Esquimaux,  and  live  on  the  earnings  of  seal-hunting  and  fishing,  by  exchanging  them 
for  provisions  and  necessaries  of  life  which  the  Danish  government  provides  for  them. 
Tliis  exchange  is  conducted  by  Gk>v.  M.  Shonheyder,  under  whose  jurisdiction  conies 
also  the  little  missionary  settlements  of  Lichteufels,  located  on  the  same  island  to  the 
southwest,  and  inhabited  by  ninety  members  of  the  brotherhood.  Both  villages  be- 
long to  the  district  of  South  Greenland,  and  their  provisions  are  sent  yearly  in  open 
boats  from  Godhaah,  the  principal  place  of  South  Greenland,  which  boats  return  to 
Godhaab  with  the  fat,  blubber,  and  cod-livers  bought  by  the  governor  of  Fiskenaes. 
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Fiskenaee  is  entirely  bnilt  on  rocksy  which  ooosibC  of  granite,  with  qnartB-Ten»  anft 
porphyry.  Vegetation  is  scarce ;  only  the  governor  posseeaee  a  few  artificial  bed»  U 
vegetables,  but  an  abuodanoe  of  alp-flora  are  vegetating  in  the  neighborhood.  Trr. 
few  reindeer  are  to  be  foand  near  Fiskenaes,  and  the  ice-bear  approaches  only  abeo 
once  in  twenty  years ;  bat  an  abundance  of  seal  and  codfish  is  yearly  collected. 

The  Esquimanx  inhabitants  are  of  good  appearance,  well  fed  and  bealtby-lookiss. 
which  the  governor  assures  me  is  the  result  of  a  law  issued  by  the  Danish  goveninieiir 
prohibiting  the  sale  of  fresh  fish  an«l  compelling  the.  natives  to  keep  a  large  sapply  li 
fish  on  hand  in  storage  for  the  long  cold  winter. 

The  male  Esquimaux,  in  average,  measures  five  feet,  is  of  rather  lazy  habits  be: 
great  endurance,  and  from  eight  to  fifteen  live  in  one  small  house  bnilt  of  lumber,  sai 
covered  with  peat,  or  entirely  built  of  turf.  The  female  Esquimaux  is  anuiUer  ba*/ 
with  very  small  hands  and  feet,  and  their  hair  tied  at  the  crown  of  their  heads  b^  a 
ribbon,  which,  according  to  its  color,  signifies  their  staXe  in  relation  to  matfiiwy&Lu 
life.  A  red  ribbon  signifies  the  female  to  be  a  virgin  ;  blue,  a  married  woman:  bUnk 
and  white,  a  widow  ;  white  with  a  small  ribbon  wound  around  it,  a  widow  who  vifefaet 
to  marry :  green,  a  girl  who  has  borne  a  child. 

Each  congregation  has  a  teacher  or  cathecet,  who  preaches  the  divine  wocd.  bat » 
not  allowed  to  join  members  of  the  congregation  in  matrimony. 

The  minister  of  the  gospel  and  physician  visit  the^  place  once  a  year. 

Several  remarkable  habits  of  the  Esquimaux  were  related  to  me,  of  which  I  iio» 
the  following  most  remarkable  : 

After  taking  the  holy  sacrament  each  native  shakes  hands  with  all  preaent  Em^ 
peans,  which  signifies  their  gratitude  in  regard  to  the  acquirement  of  the  Christ iaa  r^ 
Hgion.  Mortality  among  the  natives  is  not  ^reat,  but  greatest  in  spring.  It  has  ben 
related  to  me  that  during  last  winter  forty  inhabitants  of  an  island  near  Jalianhjufe 
perished  by  starvation,  being  blocked  in  by  ice  in  such  a  manner  as  not  to  permit  acj 
provisions  to  be  sent  there. 

The  mean  temperature  of  Fiskenaes  daring  summer  months  is  said  to  be  about  -^1^ 
Reaumur,  while  the  winter  is  not  very  severe,  and  sometimes  rather  mild,  m»  in  tit 
case  of  the  preceding  one,  when  the  greatest  cold  observed  was — 14^  Reuumnr.  T2» 
prevailing  winds  are  northerly  in  winter  and  southeasterly  in  summer. 

Daring  winter  months  a  southeast  wind  bears  almost  always  the  charact«T  of  s 
gale  approaching  in  elastic  waves,  which  strike  the  lower  strata  of  the  atmoaphrn*  jl 
mt-ervals,  and  are  Very  dry  and  rather  mild.  The  snow-line  in  South  Oreeulaod.  1  va> 
informed,  varies  from  2,000  to  3,000  feet  elevation,  and  therefore  no  permanent  mm^v  A 
known  at  Fiskenaes.  none  of  the  surrounding  mountains  being  higher  than  2,(M)  ferw 

At  3  a.  m.,  July  29,  we  left  Fiskenaes,  encountering  a  southwest  gale,  indicated  h\  a 
light  westerly  wind  and  a  rapid  rise  of  the  barometer  on  the  evening  of  the  pivcc^as 
day  and  morning  of  July  29.  At  8  a.  m.  the  wind  veered  to  northwest,  the 
falling  rapidly,  which  continued  after  the  wind  had  veered  to  southwest. 

The  change  of  wind  to  southwest  was  accompanied  by  light  rain,  which 
intervals  grew  into  heavy  rain,  with  an  increasing  force  of  wind. 

At  7  p.  m.  the  maximum  velocity  of  wind  was  thirty-six  miles  per  hoar,  aad  thx 
minimum  height  of  the  barometer  was  29.049,  occurring  at  8  p.  m.,  when  the  teor  «t 
wind  gradually  decreased,  and  the  barometer  slowly  rose  nntil  11  p.  m. 

At  11  p.  m.  the  wind  shifted  slowly  to  west  on  the  way  to  northwest,  and  np«dl7 
lessened  its  force — the  barometer  rising  rapidly,  and  clouds  clearing  away. 

During  the  entire  time  the  thenuometer,  within  a  very  small  range,  marked  d  »- 
tinctly  the  succeeding  phases  of  the  storm,  rising  until  the  barometer  reached  its  ma.i- 
imum,  on  the  morning  of  July  29,  and  then  falling  up  to  the  time  when  the  soQthwtvi 
wind  set  in,  when,  rising  again  for  a  short  period,  it  continued* to  fall  until  tlK  wiah 
gradually  veered  to  west.  At  11  a.  m.,  July  31,  we  arrived  at  Holsteinborg,  vbefv  vt 
K)und  two  Swedish  government  vessels,  (steamer  and  schooner,)  which  were  then  •« 
their  return  to  Sweden,  having  been  sent  to  Disco,  in  order  to  take  up  a  piece  utf*  mr- 
teoric  iron,  which  is  thought  to  weigh  about  300  tons,  and  in  addition  to  which  thrv 
found  two  more  pieces  of  the  same  structure.  These  two  vessels,  under  conusaad  of 
Captain  Van  Otter,  having  on  board  a  botanist  and  a  geologist,  steamed  and  saikd  lj 
as  far  as  Upemavik,  sounding  and  ascertaining  frequently  the  surface  and  bott<« 
temperature  of  the  sea.  They  also  stated  that  the  sea  upon  which  they  had  W& 
cruising  was  unusually  free  of  ice,  and  very  favorable  for  onr  voyage. 

At  4  p.  m.,  August  2,  the  Swedish  vessels  left  port,  proceeding  on  their  Tor^p-  t> 
Sweden.  Holsteiuborg  is  a  small  but  beautifully  situated  village,  sarroanded  b<  kif% 
and  steep  mountains  of  granite,  and  under  the  jurisdiction  of  Governor  Elahori^'  Bb^ 
ren  of  vegetation,  with  the  exception  of  a  few  artificial  beds  of  vegetables  in  poiMn 
sion  of  the  governor,  the  alp-flora  is  of  less  variety.  Reindeer  are  acaroe,  and  « bet 
we  reached  Holsteiuborg  no  reindeer-skins  were  to  be  got— ice-bear  beisK  alao  » 
rarity. 

The  natives  are  of  the  same  type  as  at  Fiskenaes,  following  the  oocapati<m  of  haacx^ 
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and  fisbiDfi^,  and  occasionally  whaling,  which  they  keep  np  with  saccess  on  their  own 
coast  daring  winter,  sailing  to  the  west  side  of  Davis's  strait  dnriug  summer. 

On  July  31,  Captain  Halt,  Dr.  Bessels,  and  I  went  ashore,  in  order  to  take  sights  for 
longitude  of  Holsteinborg,  and  ascertained,  according  to  my  compntationi  Holsteinhorg 
to  be  situated  at  53*^  53'  Ab"  west  longitude. 

At  3  p.  m.,  August  3,  we  left  Holsteinhorg,  and '  proceeded  to  Godhavn,  or  Lively, 
Disco. 

About  thirteen  miles  from  Holsteinhorg  we  passed  by  the  peak  known  as  Woman's 
Hood,  which  on  its  southerly  extremity  resembles  very  much  a  woman's  hood,  and  of 
which  I  made  a  sketch.  We  arrived  at;  Grodhavn  at  3  p.  m.  August  4,  where,  in  consul- 
tation with  the  governor  of  Lively,  Mr.  Lassen,  we  learned  that  good  coal  might  be 
j^ot  at  Scansen  and  Rittenbank,  but  that  the  first-mentioned  place  was  dangerous  to 
anchor  at,  being  exposed  to  southwest  gales.  Captain  Hall,  therefore,  concluded  to 
wait  for  the  supply- vessel  until  the  15th  of  August,  and  then  proceed  to  either  one 
of  these  coal-mines. 

Ho  also  dispatched  a  boat,  nnder  the  command  of  Mr.  Chester,  to  Jacobsbavn,  where 
the  inspector  of  North  Greenland  stopped  at  the  time,  in  order  to  induce  lum  to  come 
to  Lively,  so  that  Captain  H^Ul  might  be  able  to  procure  the  necessary  stores,  in  case 
the  supply-vessel  should  not  arrive  in  time.  Mr.  Chester  left  Godhavn  at  1  p.  m., 
August  6,  and  returned  at  2.30  a.  m.,  August  11,  bringing  with  him  specimens  of  the 
coal  of  Scansen,  which  showed  the  structure  of  wood,  and  formed  thin  layers. 

On  August  5  we  saw  a  parhelion,  which  showed  a  distinct  eccentric  ring  of  spectrum 
colors,  the  red  light  facing  the  sun ;  yellow,  green,  and  faint  blue  following  in  succes- 
sion. The  altitude  of  the  sun  was  at  the  time  14^  54',  and  of  the  ring  (vertex)  75^  26'. 
Bearing  north  of  the  sun  at  a  distance  of  22^  42'  a  parhelion  made  its  appearance  show- 
ing faintly  the  spectrum  colors,  the  red  light  facing  the  sun,  yellow  following,  and 
ending  in  distinct  white  rays  of  at  least  20"  length. 

On  August  10,  at  2  p.  m.,  the  steamer  Congress,  under  command  of  Captain  Daven- 
port, with  supplies  of  provisions  and  coal,  arrived  at  the  port,  having  on  board  Dr. 
Newman  and  Mr.  Bryan,  ministers  of  the  gospel,  and  Mr.  Bryan,  jr.,  the  astronomer  of 
the  expedition. 

I  will  briefly  state  that  after  the  arrival  at  Qodhavn  of  the  Congress,  with  provisions 
and  coal,  several  days  sufiiced  for  the  transfer  of  these  provisions  and  coal,  partly  to 
tlic  Polaris  and  partly  to  the  store-house  of  the*Danish  government.  While  at  this 
locality  Captain  Hall  was  considering  about  my  return  to  the  United  States;  he  had 
ordered  me  solely  to  attend  to  the  navigation  of  the  vessel  and  keeping  of  his  journal, 
and  prohibited  all  meteorological  observations,  and  observations  of  any  description ; 
this  order  I  thought  to  be  in  discordance  with  my  instructions  and  the  general  purpose 
of  my  presence  with  the  expedition,  and  I  therefore  applied  for  permission  to  return  to 
the  States.  At  first  Captain  Hall  appeared  willing  to  grant  my  request,  but  shortly 
before  the  Polaris  left  Godhavn  he  changed  his  intentions,  and  permitted  me  to  com- 
ply with  my  instructions  from  the  office  of  the  Chief  Sisnal-Offlcer  of  the  Army,  besides 
the  execution  of  his  own  orders.  I  gladly  accepted  Captain  Hall's  decision,  and  ex- 
pressed my  general  willingness  to  promptly  execute  his  orders. 

Leaving  Qodhavn,  where  Captain  Hall  had  procured  a  written  permit  of  the  in- 
spector of  North  Greenland  for  Hans,  the  Esquimaux,  to  leave  the  Danish  service,  and 
enter  that  of  the  Polar  Expedition,  the  Polaris  headed  to  the  west  of  north,  and  after 
two  days'  run  arrived  at  Upemavik,  a  comparatively  large  settlement  of  natives,  under 
the  Danish  government.  At  the  latitude  of  Upernavik,  and  even  farther  south,  the 
coast  of  Greenland  is  studded  with  small  islands  and  rocks,  which  like  a  line  of  skirm- 
ishers protect  the  coast  from  the  wearing  influence  of  the  heavy  arctic  ice,  continually 
grinding  by  on  its  long  trip  from  the  high  northern  latitudes,  where  it  arises  and  grows,  to 
the  Atlantic  Ocean,  where  it  wastes  and  finally  disappears.  On  one  of  these  islands 
Upemavik  is  situated,  with  a  sung  little  harbor,  protected  on  three  sides  by  hills  of 
respectable  size.  As  soon  as  the  anchor  dropped.  Dr.  Rudolph,  the  governor,  and 
Mr.  Elber^,  who  was  to  take  the  governor's  place  in  the  course  of  a  few  days,  visited 
the  Polaris,  and  at  once  were  presented  by  Captain  Hall  with  letters  from  Inspector 
Smith,  who  enjoined  the  Danish  oflicers  to  do  their  utmost  in  procuring  do^s  and 
Bkius  for  the  expedition,  as  well  as  to  be  of  general  assistance  to  Captain  Hall  m  the 
business  transactions  of  the  expedition.  Already,  the  morning  following  our  arrival 
at  Upemavik,  a  great  number  of  seal  and  dog-skins  and  a  few  dogs  were  received  on 
board,  and  a  boat  expedition  under  command  of  H.  C.  Chester,  mate,  sent  to  Proven,  to 
the  governor  of  which  Dr.  Rudolph  previously  had  dispatched,  by  kiak-mail,  orders 
for  Hans's  departure  from  Proven,  and  for  the  deliverance  of  the  same  to  Mr.  Chester, 
v/ho  was  ordered  by  Captain  Hall  to  engage  Hans's  services  for  the  expedition.  Mr. 
Chester  with  Hans  and  family  returned  to  the  vessel  a  day  or  two  after.  Soon  after 
the  Polaris  was  gotten  r&ady  for  departure,  aad  the  governor,  Mr.  Elberg,  who  had 
succeeded  Dr.  Rudolph,  accompanied  the  expedition  to  Tessuisak,  where  he  intended 
to  assist  Captain  Hall  in  procuring  a  great  number  of  dogs,  and  to  conduct  the  final 
business  transactions  of  the  Danish  government  with  the  J^rth  Pole  Expedition. 
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Tessuiaak  is  sitaated  on  an  island  which  lies  in  the  entrance  of  a  deep  hay,  the  head 
of  which  consists  of  a  large  glacier,  and  consequently  the  bay  always  abouads  io  ice- 
bergs. At  the  season  of  our  stay  at  Tessnisak  these  icebergs  were  rather  far  advueed 
in  decay,  and  hardly  at  any  time  the  air  would  not  be  vibrating  by  the  tnmbliDg  sod 
rolling  of  one  or  the  other  iceberg,  causing  a  noise  most  similar  to  the  sounds  of  batU« 
in  the  roaring  of  field-piecao. 

As  expected,  Captain  Hall  procured  a  nnmber  of  dogs  and  ready-made  skin  cloth- 
ing at  Tessnisak,  settled  his  accounts  with  the  Danish  government,  and,  as  soon  as  tbc 
weather  permitted,  left  the  harbor  of  Tessnisak  with  Mr.  Jensen,  the  acting  governor  of 
Tessnisak,  as  pilot.  Captain  Hall  had  exerted  all  his  powers  of  persuasion  to  inda« 
Mr.  Jensen  to  join  the  expedition,  but  in  vain.  Mr.  Jensen  would  only  agree  under  the 
unreasonable  condition  that  he  should  have  the  command  of  the  vessel  on  her  a^ 
rival  io  Smith's  Sound.  The  first  evening  and  night  after  leaving  Tessnisak  we  nude 
but  little  progress  in  Melville  Bay,  as  thick  fog  compelled  us  to  advance  cai«fally : 
but  on  the  morning  of  the  second  day  Cape  York  was  sighted  and  the  appearance  of  C*pe 
Dudley  Dip^es  expected.  When  arrived  at  the  latitude  of  Cape  Dudley  Digger,  it 
was  fo.und  impossible  to  land  and  comply  with  the  instructions  of  the  Secretary  of  th« 
Navy,  as  heavy  ice  intervened  between  the  vessel  and  the  shore.  Runniog  cloae  to 
the  coast,  we  passed  Wolstenholm  Sound,  between  Wolsteuholm  Island  and  Cape  Atbol 
and  leaving  the  latter  on  the  starboard  quarter  we  ran  up  to  within  five  or  ten  miln 
of  Fitzclarence  Rock,  where  the  vessel  had  her  fint  triitl  of  working  ice,  in  posbiLc 
through  it  from  Fitzclarence  Rock  to  Cape  Parry,  at  the  latter,  where  she  eut^vd  tbc 
open  water  again  by  holding  more  to  the  westward.  Passing  Northumberland  hJaod 
at  a  considerable  distance  west,  the  Polaris  without  difficulty  ran  up  to  within  a  &v 
miles  of  Cape  Alexander,  and  leaving  at  her  stem  in  succession  Port  Foalke  and  Rt-oy 
selaer  Harbor,  the  winter-quarters  of  Dr.  Hayes  and  Dr.  Kane,  she  crossed  Smitfa't 
Sound  and  came  within  a  few  miles  of  Cape  Hawks,  where  she  encountered  ice,  bat «« 
rounded  it  by  steering  south  and  west ;  then  running  parallel  with  the  coast  until  «c 
anived  opposite  Cape  Frazer,  she  was  stopped,  and  Captain  Hall,  accompanied  by  Mr. 
Tyson,  inspected  the  little  inlet  to  the  north  of  Cape  Frazer  for  its  qualificatiou  as 
either  provision-depot  or  winter  harbor  ;  but  finding  it  shoal,  Captain  Hall  aUandutrd 
all  ideas  of  establishing  his  winter-quarters  at  the  locality,  and  also  faile<l  to  esub!i»' 
a  depot.  Keeping  within  ten  or  fifteen  miles  of  the  coast,  we  ran  up  Kennedy  Cbia- 
nel,  winding  through  more  or  less  ice,  until,  in  a  thick  fog,  an  ice-barrier  appeared  \» 
stretch  across  the  channel.  After  several  fruitless  attempts,  an  opening  wasdift^^ 
ered,  which  led  us  to  within  two  miles  of  an  island  seen  on  our  starboara  bow.  Five 
or  six  hours  later  we  found  Kennedy  Channel  to  be  widening,  and  at  about  9  a.  ci 
Captain  Hall  and  myself  made  observations  for  longitude,  which,  computed  separateir 
determined  the  latter  to  be  64^  .35'  west,  (if  my  memory  is  not  in  error.  )  Tbe  t<< 
shutting  in,  the  vessel  was  stopped,  nntil  at  12  m.  all  persons  capable  of  making  o* 
servations  for  latitude  agreed  our  latitude  to  be  81^  24'  north. 

At  1  p.  m.  tbe  sky  and  horizon  cleared,  the  vessel  started,  and  then  we  saw,  in  phtt 
of  Kane's  open  Polar  Sea,  a  long  stretch  of  coast-line  to  the  east  of  us,  which,  bart-  <  ( 
snow,  sweeped  in  a  shallow  curve  from  north  to  south  ;  the  west  side  of  the  cbaosfi 
was  also  in  sight,  the  general  character  of  the  land  beine  torn  and  weather*beat«>B 
rocks,  with  mounds  of  loose  rocks  and  gravel  in  front  of  them.  Steaming  paraUc-  ^' 
the  east  side  of  the  channel,  we,  toward  evening,  entered  a  still  narrower  strait,  vM 
received  the  name  of  Robeson  Channel,  called  so  by  Captain  Hall  after  the  Honon<u 
Secretary  of  tbe  Navv.  On  we  proceeded  in  this  channel,  pabsed  a  deep  bay^-aftrr 
wards  called  Newman's  Bay — nntil  hauled  up  a  second  time  by  an  ice-barrier,  «b^ 
Captain  Hall  ordered  the  vessel  to  be  fastened  to  a  floe,  while  I  was  busy  compnt..:: 
the  dead-reckoning  from  our  last  observation— 81°  24'  north,  64°  35'  west — ^to  the  p^^  •' 
position  of  the  ship.  I  was  then  invited  to  Captain  Hall's  room,  and  telling  hiiu  tli* 
latitude,  82°  16'  north,  and  longitude,  which  I  cannot  recall,  found,  by  dead-rrck(«i  £ 
also  temperature  of  atmosphere  and  surface-water,  pressure  of  atmospbeR,  Ac^  I* 
filled  out  two  of  the  printed  forms  of  records  with  a  snort  extract  of  the  expcditit**  • 
history,  position  of  the  vessel,  data  of  weather  and  sea,  and  a  statement  of  tbr  ti ' 
prospects  of  still  advancing  further  north.  One  of  tbese  records  Captain  H^  iwV-^ 
air-tight,  in  a  copper  cylinder,  previously  weighted  on  one  end  with  shot,  and  n>UD* 
the  second  copy.  Only  a  short  time  the  vessel  remained  fastened  to  the  floe,  wbrc  »' 
was  directed  to  the  east  and  south,  until  we  arrived  at  the  east  coast,  near  a«ii>- 
iulet.  Here  Captain  Hall  and  Mr.  Tyson  visited  the  inlet,  and  examined  it  a»  t«* :  * 
qualification  as  a  harbor,  but  found  a  strong  action  of  the  tide  and  ice  workiBie.  H' 
vessel  then  steered  back  to  the  westward,  and  fastened  to  a  floe,  where  she  THaai*  *< 
all  ni^ht.  Early  next  morning  the  vessel  returned  to  the  above-men tiooed  irir' 
Captain  Hall  and  Mr.  Tyson  re-examined  it ;  bat  finding  their  opinion  of  thr  pr^*^ 
ing  day  corroborated,  Captain  Hall  called  a  council  of  the  ship's  oflSoenU>^>* 
npon  the  further  course  of  the  vessel,  andei^oined  me  to  record  the  prooeedinp  ^  ' 
council.  During  this  council  all  the  officers,  with  the  exception  of  Captain  Boddc. 
ton,  expressed  the  same  opinion,  according  to  which  the  vessel  should  be  diiectrd  »<^- 


Digitized  by  VjOOQ IC 


CHIEF    SIGNAL-OFFICER.  1003 

aDd  west,  endeavoring  to  find  a  lead  north,  and,  if  not  sncoessfal,  to  make  the  west 
coast  and  a  harbor  thereon.  Captain  Buddington's  opinion  was  to  enter  the  above- 
mentioned  inlet,  afterwards  called  Repulse  Harbor  by  Captain  Hall,  and  establish  win- 
ter nnarters  ;  or,  if  not  disposed  to  do  so,  to  ran  south  to  what  afterwards  was  called 
the  Southern  f^jiord,  and  anchor  behind  the  island  at  its  entrance.  Captain  Hall  de- 
cided in  favor  of  the  majority,  and  the  vessel  slowly  worked  throngh  ice  on  a  coarse  a 
little  to  the  north  of  west,  but  instead  of  gaining  lost  ground  in  latitude.  Finally,  fog  shut 
in,  she  was  fastened  to  a  floe,  and  soon  got  beset  by  heavy  ice.  In  this  condition  slie  re- 
mained fonrdays,  during  which  time  she  continually  drifted  to  the  southwest.  While 
beset,  the  vessel  at  times  would  -labor  under  such  heavy  pressure  that  Captain  Hall 
twice  thought  it  necessary  to  deposit  stores  and  provisions  on  the  floe.  On  the  evening 
of  the  fourth  day  of  drift  the  ice  spread,  and  the  Polaris  steamed  on  a  nearly  due  east 
course  to  the  shore  and  anchored  in  a  shallow  inlet,  which  received  the  name  Thank 
God  Harbor,  called  so  by  Captain  Hall.  This  inlet  could  hardly  be  called  a  harbor,  and 
the  only  protection  against  the  grinding  ice  the  Polaris  found,  was  a  large  grounded 
Iceberg,  to  which  Captain  Hall  gave  the  name  of  Providence  Iceberg.  Next  morning 
stores  and  provisions  were  landed,  and  the  determination  of  latitude  and  longitude  was 
commenced  by  Captain  Hall,  Mr.  Bryan,  and  myself. 

A  few  days  after  our  arrival  at  Thank  God  Harbor,  Captain  Hall  enjoined  me  to  at 
once  survey  it,  which  I  executed  by  surveying  from  the  southeast  cape  of  Robeson 
Channel,  called  Cape  Lupton  by  Captain  Hall,  to  the  northeast  cape  of  the  Southern 
Fjiord.  Thank  God  Harbor  is  formed  by  low,  sand^  land,  which  evidently  is  an  allu- 
vion from  the  hills  to  the  northeast  of  it.  These  hills  vary  from  900  to  1,300  feet  in 
height,  are  of  slate  formation  and  very  much  torn  and  weather-beaten,  but  bare  of 
SDow  in  suuimer.  The  water  of  the  harbor  is  shallow — fourteen  or  fifteen  fathoms 
being  the  average  depth. 

On  our  arrival  at  Thank  God  Harbor  we  found  It  thickly  populated  by  geese  and 
ducks,  but  they  were  missing  next  morning.  While  engaged  at  the  survey  of  Thank 
God  Harbor  I  met  with  two  accidents  which  nearly  terminated  my  earthly  existence. 

One  morning,  going  out  with  the  intention  of  stationing  myself  on  the  summit  of  the 
hill  north  of  the  vessel,  deeply  in  thought,  I  took  the  wrong  route  and  soon  found  my- 
self on  an  almost  perpendicular  portion  of  the  hill ;  endeavoring  to  climb  up  I  lost  my 
foot-hold,  and  was  precipitated  down  a  height  of  at  least  200  feet ;  a  heavy  stone  roll- 
ing down  behind  me  caught  my  coat  and  stopped  my  involuntary  descent,  saving  me 
from  finally  bringing  up  against  a  rock.  At  another  time,  in  comnany  of  Mr.  Bryan  and 
Mancb,  I  crossed  Polaris  Bay  to  its  south  coast  on  the  newly-formed  young  ice,  and 
when  returning  Mr.  Bryan  and  myself  in  succession  fell  through  a  crack,  and  were 
only  saved  from  bein^  drowned  by  rendering  assistance  to  each  other ;  and  from  freez- 
ing to  death,  by  keeping  on  a  sharp  pace  until  our  arrival  at  the  ship,  when  Mr.  Bryan, 
almost  entirely  used  up  and  insensible,  had  to  retire  to  bed  immediately.  Mauch  had 
stayed  back,  and  when  finally  arrived  at  the  vessel  he  was  staggering,  out  of  his  senses, 
and  hardly  able  to  keep  himself  up. 

Soon  after,  Captain  Hall  sent  out  a  sledge  journey  under  command  of  Mr.  Chester 
and  accompanied  by  Dr.  Bessels ;  this  expedition  traveled  about  fifteen  miles  south, 
and  from  the  range  of  hills  on  the  south  coast  of  Polaris  Bay  saw  a  glacier  extending 
east  and  west  as  far  as  eye  could  reach ;  they  also  found  an  elevated  plain  bearing  to 
the  northeast,  between  the  range  of  hills  northeast  of  Thank  God  Harbor,  and  those  at 
the  south  coast  of  Polaris  Bay,  and  shot  a  musk-ox.  Captain  Hall  now  prepared  for  a 
sledge  journey,  but  was  not  quite  ready  until  the  10th  of  October,  when  he  issued 
orders  to  Captain  Bnddington  and  Mr.  Morton  in  reference  to  the  command  of  the  vessel 
and  provision  matters,  and  started  with  two  sledges,  accompanied  by  Mr.  Chester,  Joe 
and  Huns,  with  the  intention  of  a  two  weeks'  absence.  The  object  of  this  journey  was 
to  recouiioiter  the  land  as  to  its  qualification  as  a  route  to  be  taken  in  spring,  and  to 
get  acquainted  with  the  resources  of  the  country.  During  the  absence  of  Captain 
Hall,  the  observatory  was  erected  and  fitted  out ;  when  he  returned,  on  the  24th  of 
October,  1871,  we  #ere  ready  to  commence  all  observations  prescribed  by  the  in- 
structions of  the  National  Academy  of  Sciences. 

From  what  I  learned  afterward.  Captain  Hall  had  been  to  Newman's  Bay  by  way  of 
the  elevated  plain  mentioned  above,  and  traveling  to  the  entrance  of  Newman's  Bay, 
ascended  the  cape,  on  the  northeast,  and  deposited  a  record  at  the  summit  of  said  cape. 

Soon  after  Captain  Hall  had  set  foot  upon  the  vessel  he  was  taken  ill,  complaining 
of  the  stomach,  and  retired  to  bed ;  next  morning  his  left  side  was  found  paralyzed,  and 
he  remained  in  this  state  for  some  days,  when  he  became  better,  left  his  bed,  walking 
about  in  the  cabin,  and  having  his  secretary,  Mauch,  read  to  him ;  he  then  had  a  relapse, 
took  to  the  bed  again,  and  became  delirious,  in  which  state  ho  remained  until  the  8th 
of  November,  1871,  when  he  died.  The  remains  of  Captain  Hall  are  interred  at  about 
half  a  mile  to  the  southeast  of  the  ship's  anchorage  ;  the  place  of  interment  was  marked 
by  a  flag,  the  solidity  of  the  frozen  ground  not  permitting  the  erection  of  a  board  until 
the  sprmg  following.  The  engraving  upon  the  board  gives  the  principal  achievements 
of  the  expedition,  the  age  of  Captain  Hall,  and  date  of  his  death  and  burial.    During 
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the  soDimer  of  1872, 1  included  Captain  HalFe  grave  in  the  general  surrey  of  TL:i 
God  Harbor,  by  reference  to  three  points  previously  determined  by  the  theodoLir  il. 
chain. 

After  Captain  Hall's  death,  Captain  Bnddington  assnmed  command  of  the  t^ 
and  jointly  with  Dr.  Bensels  issned  a  proclamation,  wherein  they  stated  that  tbr  :^ 
visions  made  by  the  Secretary  of  the  Navy,  in  case  of  Captain  Hall's  deAtb,sb(>a"  • 
carried  oat ;  that  Captain  Bnddington  would  have  the  command  of  the  vesArl.  v: 
Dr.  Bessels  was  to  direct  all  sledge  Journeys  and  scientific  operations.  Arctic  dL;^;  ^ 
then  set  in,  and  scientific  observations  at  winter-qnart«re  had  commenced  ;  ihf  ^'^ 
had  been  housed  in  under  canvass  and  banked  in  with  snow.  During  the  e1lti^  citi 
winter,  the  members  of  the  scientific  party  were  busily  engaged  in  carryiDC«^'  '•' 
instrnctions  of  the  National  Academy  of  Sciences,  while  all  others  had  to  caotect  tb: 
selves  with  active  exercise  on  the  ice  and  the  reading  of  books  of  instmction  soil  h  • ' 
No  marked  incident  or  accident  occurred  during  the  four  and  a  half  months*  daKi^ 
with  the  exception  of  one  soon  after  Captain  HalFs  death.  During  a  seveiv  mir:^. 
storm,  the  ice,  wherein  the  Polaris  had  bedded,  broke  up,  the  anchor-chain,  sl«»t.<  •: 
in,  was  carried  with  the  ice,  and  the  anchor  dragged  ;  it  therefore  was  Ibnxid  n^^rr*^* 
to  unshackle  the  chain,  and  the  Polaris  drifted  to  the  southwest,  bringing  np  ac'''^ 
Providence  Iceberg,  to  which  she  was  secured  by  ice-anchors.  The  nortbt^aca  *' 
the  original  cause  of  this  accident,  lasted  three  days,  and  had  commenced  tvr.>i  ^ 
before  the  vessel  broke  out ;  it  started  as  a  high  wind  during  my  watch  at  tht  ulxrr 
tory.  and  increased  to  a  tremendous  gale  during  Dr.  BesseVs  watch. 

Waking  up  in  the  morning,  I  found  the  vessel  laboring  heavily,  and  from  AtSrf^ 
sides  heard  fears  expressed  of  Dr.  Bessels's  safety.    I  therefore  got  a  few  %-irtcJ< : 
take  with  me,  and  left  the  vessel ;  but  struck  by  the  gale,  I  found  it  impo-c^i'j^  '• 
stand  up,  but  had  to  be  content  with  making  my  advances  on  all-fours.    I>irk  -• 
was,  the  snow  drifting  so  as  to  enter  through  clothing  and  lodge  near  the  skin.  I  >'C. 
not  see  but  one  yard  ahead  of  me ;  and  if,  b^  inclining  my  shoulder  too  much  mist 
left  or  right,  I  once  took  a  wrong  direction,  it  was  more  than  likely  that  I  oevrr  v. 
see  again  either  observatory  or  ship.    Steadily  I  advanced,  and  soon  had  the  «atj«B- 
tion  to  arrive  at  a  pole,  erected  in  line  with  the  observatory  and  ship,  close  t<--  '*.- 
beach.    1  now  endeavored  to  crawl  up  the  ridge  to  the  observatory,  but  wii»  dr.'  * 
back  by  the  wind  a  number  of  times,  until  finally  1  succeeded  in  getting  ander  tb    - 
of  the  provision-depot,  and  from  thero  to  the  observatory.    I  found  Dr.  Bes^t<>  ^^  '- 
ering  with  the  cold,  (—28^,)  and  anxiously  waiting  for  an  opportunity  to  retttni  xt*'* 
vessel.    He  had  made  several  attempts  to  return,  but  the  fearful  tempest  bad  ^r»;- 
his  pli^sical  strength.    He  had  i  egistered  the  meteorological  features  of  the  atoe^  t.** 
a  light  could  not  be  kept  bnrniug  any  longer,  the  wind  blowing  at  the  rate  «€  tr- 
eight  miles  per  hour,  and  still  increasing. 

Soon  after  my  arrival  at  the  observatory  the  two  natives  entered,  having  foCn-i 
me,  but  lost  their  route.  We  then  all  started  for  the  vessel  by  sliding  on  the  ic»,<ir> : 
by  the  wind;  when  the  ship  loomed  up  we  were  within  a  few  yards  of  it;  all  an:r'». 
safely  at  the  Polaris  without  injury,  excepting  a  few  slight  frost-bums. 

Soon  after  the  northeast  gale's  abatement  a  southwest  storm  sprung  up,  ^bri 
by  driving  the  iceberg  inshore,  caused  a  heavy  pressure  on  the  vessel,  so  d^'  *■ 
that  Hans  and  family  sought  refuge  at  the  observatory.  During  the  entire  wiLtrr**' 
vessel  had  a  list  to  starboard,  and  thereby  strained  her  stern  and  bows,  vbirb  «** 
found  to  be  in  a  leaky  condition  as  soon  as  the  ice  amnnd  the  vessel  cammtttK  > 
melt. 

On  the  28th  of  February,  1872,  the  sun  made  his  re-appearance,  but  wss  then  wx" 
2^  high  at  12  m.  I  never  before  saw  such  enthusiasm  and  rejoicing  over  a  ^ur-.^  s* 
on  that  occasion ;  and  I  especially  recall  the  carpenter,  who  during  the  wisirf  1« 
shown  symptoms  of  insanity,  carrying  around  a  bottle  of  claret,  which  he  hid  pnr««:r  x 
during  the  entire  winter,  and  inviting  everybody  to  drink  with  him.  And,  iaiW^- 
sun's  rise,  after  four  and  a  half  months'  absence,  was  a  matter  to  rejoice  in.  I  ti  i«' 
everybody  had  felt  the  in4uence  of  the  absence  of  light  by  losing  appetite,  skcp-fv 
ness,  and  depressed  spirits. 

Dr.  Bessels  now  ofiicially  communicated  with  Captain  Bnddington,  makinje  thf  » 
lowing  propositions :  As  soon  as  daylight  is  sufiicient,  to  start  two  different  ficdg-  r* 
ties,  one  north  and  the  other  south ;  the  southern  expedition  to  connect  oar  •tr  ^ 
with  Cape  Constitution,  and  to  consist  of  one  sled ;  the  northern  expedition  to  ftv^* 
on  the  strait  ice,  with  two  sleds,  and  to  make  land,  if  possible,  north  of  Po2srr>  Bi 
and  to  proceed  from  there  either  along  shore  or  on  land  farther  north ;  tbe  rm^  » 
soon  as  broken  out,  to  make  her  way  iu  the  same  direction,  and  come  to  tbe  i**!;-' 
the  northern  expedition.    These  propositions  were  rejected  by  Captain  BrnMn,:?  «  - 
an  official  communication,  stating  that  as  soon  as  small  leads  occurred  he  wosU  *-' 
to  the  north  in  two  boats.    This  decided  the  question,  and  we  all  were  aaxiooiiy  •»•- 
ing  for  the  occurrence  of  those  leads. 

Early  in  spring  the  natives  and  Mr.  Chester  made  several  hantlng-trip*  m  tk^ 
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I  Newman's  Bay^aod  always  retnmed,  sledges  loaded  np  Yrith,  meat,  leaying  the  great- 
it  part  stored  at  Newman's  Bay. 

Dt  Bes8els,  Mr.  Bryan,  Joe,  and  Hans  traveled  sonth,  crossed  the  Southern  Fjiord, 
id  proceeding  from  there  abont  forty  miles  farther  sonth,  Hans  recognized  Cape  Con- 
itntiou  at  some  distance  sooth.  A  wide  crack  in  the  ice  stopped  the  party  from  vis- 
ng  the  point  itself;  while  in  the  Southern  FJiord  to  some  distance  they  saw  no  head 
it,  and  treasured  a  great  number  of  important  fossils  at  the  island  in  the  entrance  of 
e  tjiord. 

A'bout  this  time  I  undertook  a  journey  to  Newman's  Bay  for  surveying  purposes, 
iwman's  Bay  is  about  forty  miles  deep,  and  from  seven  to  twelve  miles  wide,  with 
ll-ranges  on  either  side  of  the  entrance  and  head.  In  the  middle  of  its  length  it  is 
UD(]  by  an  elevated  plain  on  the  west  side,  and  by  plains,  in  terraces,  on  the  east  side. 

I  these  terraces  I  traveled  to  abont  latitude  8^  09^  north,  longitude  57^  west,  and 
rveyed  as  far  as  the  eye  could  reach.  I  was  stopped  by  want  of  provisions,  which  had 
9o  provided  by  Captain  Bnddington. 

u  June  water  was  making  around  Cape  Lupton,  and  Mr.  Chester,  returning  from 
lonnoitering,  reported  in  favor  of  the  dispatch  of  two  boats,  which  were  sledged  to 
pe  Lupton,  and  placed  under  command,  respectively,  of  Mr.  Chester  and  Captain 
son.  ]3r.  Bessels  accompanied  Mr.  Tj'son,  and  I  accompanied  Mr.  Chester.  The 
•rcing  following  our  arrival  at  Cape  Lupton,  Mr.  Chester  took  to  the  water,  and  by 
ring  and  driving  over  the  ice  tJie  boat  and  provisions,  we  succeeded  in  reaching  a 
ut  on  the  coast  three  or  four  miles  north -north  west  of  Cape  Lupton.  Here  we 
led  t'he  boat  up  on  the  ice,  and  a  watch  was  set.  The  men  laid  down  in  a  tent, 
iJe  Mr.  Chester  and  myself  slept  about  live  yards  from  the  tent  and  boat, 
^arly  in  the  morning  next  day  we  were  roused  by  the  man  on  watch,  who  first 
orted  that  water  was  making  round  us,  and  then  that  an  iceberg,  propelled  by  a 
;vy  iioe,  was  coming  upon  us ;  but  before  he  had  finished  his  report  the  ice  broke 
woen  the  ice-hook  bedding  the  boat,  and  the  boat  started  to  drift ;  the  man  on 
Lcb  leaped  the  crack  and  returned  to  the  boat,  then  in  danger  of  capsizing  with  the 
and  laboring  under  a  heavy  strain  from  the  rope  holding  it  to  the  ice-hook.  The 
CI  bad  to  be  parted ;  the  boat  and  tent  drifted  off  w^ith  the  crew,  while  Mr.  Chester 
myself  remained  near  shore  on  the  remainder  of  the  original  piece  of  ice,  which 

II  was  crnshed  by  another  and  heavier  piece  rising  to  a  vertical  position  and  fall- 
down  on  the  former;  we  narrowly  escaped  to  the  shore-ice.  A  similar  fate  awaited 
piece  with  the  boat  and  tent  on,  and  when  this  occurred  the  crew  was  just  in  time 
each  the  shore-ice.  I  then  saw  that  the  boat,  although  crushed,  was  partly  held 
jy  the  ice  underneath.    I  at  once  leaped  over  to  her,  having  asked  to  be  warned  of 

roll  or  motion  of  the  intervening  small  ice.  Most  of  the  crew  followed,  and  we 
:t*eded  in  saving  part  of  our  clothing,  some  provisions,  and  nearly  all  instruments. 
irikl  times  the  ice  started  to  roll,  and  some  of  us  came  very  near  being  crushed  by 
ice.  We  then  returned  to  the  vessel,  and  on  passing  Cape  Lupton  found  Captain 
on  bad  not  started  yet. 

T.  Chester  procured  permission  from  Captain  Bnddington  to  make  a  second  attempt 
1  the  canvas  boat,  and  in  the  course  of  a  few  days  we  were  ready,  and  sledded  the 
to  Cape  Lupton,  where  we  immediately  took  to  the  water,  pulled  a  few  miles,  but 
ly  were  compelled  to  haul  up  on  a  big  floe.  A  heavy  north  breeze  sprung  up ;  the 
L-ice  closed  around  us  and  intervened  between  floe  and  shore.  Here  we  remained 
utire  night,  drifting  rapidly  simth,  and  convinced  that,  if  the  ice  kept  closing  in 
IS,  we  would  have  to  stay  on  the  floe  and  finally  fall  victims  of  starvation.  I 
avorcd  to  cheer  my  comrades,  but  without  avail.  Thinking  this  a  second  failure, 
:  spirits  were  depressed:  nevertheless,  we  laid  down  on  the  ice  and  slept  until 
liu^,  when  the  ice  spread,  and  we  at  once  launched  the  boat  in  the  midst  of  this 
uicl  during  the^ollowing  twelve  hours  made  our  way  to  Newman's  Bay,  where  we 
fl  Captain  Tyson,  having  pulled  up  his  boat  on  the  bay -ice.  As  no  further  pro- 
;  could  be  made,  heavy  pack  stretching  across  the  channel  from  Newman's  Bay  to 
vv»t  coast,  wo  also  took  up  our  quarters  on  the  bay-ice, .and  remained  there  during 
olio  wing  six  weeks,  patiently  waiting  for  an  opening  to  the  north, 
most  every  day,  while  on  this  stationary  bay-ice,  I  would  observe  that  with  the 
i  Htreak  of  water  would  form  between  bay-ice  and  strait-ice,  extending  in  a  semi- 
3  from  Cape  Brevoort  to  Sumner  Headland.  We  have  to  be  thankful  for  many 
>w  escapes  while  on  this  bay-ice.  1  will  only  mention  two  cases,  which  occurred 
tnost  the  same  time  to  each  boat,  separately.  At  midnight  of  some  day  in  ttfie  first 
of  July,  the  heavy  strait-ice  closed  in  upon  the  bay-ice  with  such  a  heavy  pres- 
thiit  it  rose  vertically  alongside  of  us,  and  we  were  compelled  to  desert  skins, 
•;i]>idly  remove  boat  and  stores,  while  roost  of  ns  bad  no  time  to  prot(;ct  our  feet 
tlicr  stockings  or  boot«.  During  the  same  night  a  part  of  the  bay-ice,  from  which 
^iin  Tyson  and  boat  had  removed  the  preceding  afternoon,  was  crushed  to  splinters 
i«?  grinding  strait-ice.  I  have  often  wondered  how  careless  the  adventurer  will 
lie  when  once  used  to  dangers.  Similarly  to  the  inhabitant  of  a  large  city,  who  in 
of  lire  will  not  think  of  his  own  safety  until  the  walls  of  his  residence  have 
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caught  the  flaines,  the  arotio  traveler,  hearing  a  constaot  oiaeking  dinctlf  m'! 
himself,  will  not  stir  until  he  actually  sees  the  ice  breaking. 

During  my  stay  at  Newman's  Bay  I  crossed  the  bay-ice,  and,  ascending  the  norh'^ 
coast  of  the  bay,  traveled  on  the  east  shore  of  the  channel  until  I  reached  tbt  b'-r.- 
em  limit  of  Repulse  Harbor,  where  I  staid  four  hours,  in  order  to  determine  bl- 
and longitude,  and  to  take  beatings  of  all  land  visible.    The  station  I  bod  telirtri.  • 
elevated  somewhat  above  1,700  feet,  and  the  horizon,  at  such  an  elevation,  ti«T}i 
miles  distant,  from  north  to  east-northeast  appeared  as  a  continuona  brigltt  1.*' 
dark  blue,  glittering  in  the  sunlight.    Although  seen  by  other  observerSf  ami  drc^ 
to  be  laud,  I  cannot  but  announce  this  bright  Hne  to  be  a  sure  sign  of  an  open  »«.  .' 
elevations  were  seen;  and  if  there  is  any  land  to  the  north  and  eaat-Dortbrj»*  * 
Repulse  Harbor  it  cannot  but  be  at  a  considerable  distance  from  where  I  was  \\r%'\: 
the  surroundings.    The  space  between  this  bright  line  and  place  of  obeerrat.to  ?. 
filled  with  smooth  cakes  of  ice,  with  serpentine  leads  of  water  between  them.    1  «*.tT>b 
homeward,  under  the  impression  that  any  strongly- built  steamer,  when  onec  f^^r  • 
through  the  ice,  barring  the  narrowfsst  part  of  Robeson  Channel,  might  at  fail  >  - 
run  up  to  this  bright  line  aud  there  find  open  water  for  further  progress.     I  bad  v* 
difficulty  in  finding  our  boat  among  the  hummocky  ice,  aud  when  finally  an.-.n,  1 
became  snow-blind  and  remained  so  for  several  days. 

The  question  may  arise,  why  I  did  not  proceed  farther  north  while  triTelic;  *: 
shore.  In  answer,  I  have  to  state  that,  while  at  Newman's  Bay,  we  from  day  u  -^ 
expected  an  opportunity  to  start  north  by  boats,  and  therefore  I  did  not  waot  v>  o' 
away  from  the  boat  longer  than  twenty-four  hours. 

In  the  first  part  of  July,  still  hoping  for  success,  we  got  rather  low  in  pron^'fr 
and  two  of  our  crew  volunteered  to  travel  over  land  to  the  ship  and  return  to  s«  i  • 
additional  provisions.  ,They  did  so;  and  soon  after  Hans,  with  a  note  from  C^*^-*- 
Boddington,  appeared  at  our  encampment,  and  returned  to  the  ship  with  Dr.  &^  - 
Captain  Buddington's  note  requested  our  presence  at  the  vessel,  and  ordend  M:^^ 
Chester  and  Tyson  to  return  to  the  ship  with  boats  and  crew.  In  answer.  Hju.»  -• « 
a  note  to  Captain  Buddington,  wherein  Mr.  Chester  stated  that  at  present  tlr  • 
would  not  permit  a  return  of  the  boats.  A  few  days  later  our  two  men  retuiH^I  *  • 
provisions,  stating  that  the  vessel  had  broken  out  in  June,  was  very  leaky.  v»'.  t:..' 
Captain  Buddington  wanted  our  presence,  so  as  to  enable  him  to  pump  the  Te>«' 
hand.  They  also  related  that  Captain  Buddington  had  made  several  fruitless  anr=  v- 
to  take  the  Polaris  up  to  Newman's  Bay  for  the  relief  of  the  boats,  and  that  thf^*^ 
was  under  anchor  at  Thank  God  Harbor.  At  these  tidings  Captain  Tyson,  «)U  '- 
assistance  of  the  two  lioat's  companies,  excepting  Mr.  Chester,  who  staid  with  oar  :«c^ 
dragged  his  boat  and  provisions  to  the  southwest  shore  of  the  bay  and  secomi  i:  - 
low  land,  surrounded  by  hills  and  the  mouth  of  a  deep  and  serpentine  nvisr. 
this  season  a  torrent,  which  I  think  is  identical  with  the  river  mentioned  ioC^'-' 
Hall's  dispatch.  Captain  Tyson  and  his  boat's  crew  returned  to  the  vessel  off-i^^ 
while  Mr.  Chester  and  connpany  staid,  waiting  for  an  opportunity  to  go  eitfae  &''•< 
or  south  in  the  boat. 

About  the  middle  of  July  a  heavy  southwest  gale  set  in,  and  if  we  had  not  jf^" 
from  our  encampment  before  the  high  wind  increased  to  a  gale  we  midoubtcdlT  v. 
have    been    crushed.    Mr.   Chester,  with   the   boat   and   crew,  at   once  turjec 
shore.    I    shall    never   forget    that   day;   I   thought   it   the   hardest   of  c;   - 
until  later  on  our  ice-drift.    The  cauvas-boat,  mounted  on  runners,  we  wosii!  ?c- 
against  the  storm,  which  was  strong  enough  to  lift  boat  and  all,  and   in  spitr  ^  -> 
exertions  to  the  contrary  would  carry  us  backward  with  the  boat.    We  took  t^  *'^ 
apart,  so  as  to  offer  less  surface  to  the  wind ;  we  plirtly  unloaded  the  aleigh  br  «c 
iting  our  clothes-bags  and  some  provisions  on  the  ice ;  but  before  iwe  soccin^  r 
reacning  shore  the  bay-ice  broke  up,  and  we  had  to  continue  oar  work  over  Irci  . 
pieces  and  wide  cracks  of  water.    Finally  we  got  the  boat  close  to  shore,  and  ali  ti-  * 
returned  in  search  of  the  stores  deiiosited  on  the  ice.  By  partly  swimming  acf«0t:a»* 
we  succeeded  in  finding  the  deposit,  and  loading  ourselves  with  some  fifty  to  irr.  "-■ 
five  pounds  each,  returned  in  the  same  manner,  arriving  safely  on  shore,  whik  tJir  n-' 
remained  on  the  ice.    We  hardly  had  set  foot  on  shore,  at  Captain  Tyaon^sdeiias.  *>- 
the  gale  increased  still  more,  the  ice  left  shore  altogether,  and  a  removal  of  tk  >»«• ' 
shore  was  impossible.    We  erected  the  tent  beloof^ing  to  Captain  T;yaon*s  putT 
shortly  after  it  blew  down,  and  we  sought  shelter  in  the  boat  of  Captain  T^ywa  1^  - 
with  the  heavy  load  of  provisions,  clothing,  instnunents,  and  six  men,  the  bott  v< 
be  lilted  up  by  the  wind,  and  rollmg  on  the  beach,  knocking  against  rocks.  «»<^ ' 
break  her  skin  in  several  places.    We  therefore  capsized  her,  and  patting  a  asi  *"' 
her  loaded  her  down  with  heavy  stones,  and  passed  the  uight    without  pm^rc^ ' 
against  the  fearfiil  gale.    Two  days  later  we  all  returned  overland  to  the  venrl  « 
the  exception  of  one  man,  and  Mr.  Chester,  who  staid  with  the  inteDtimi  of  tcft;  ^ 
the  canvas-boat  back  to  shore  as  soon  as  the  ice  would  retnm  to  the  besck.   ^ 
I  started  for  the  vessel  the  hills  were  bare  of  snow,  with  the  exoeptiou  of  ma-^  " 
patches  in  the  shaded  comers  of  ravines ;  but  when  about  half  wi^y,  asoow-fSi'si " 
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n  and  compelled  me  to  take  np  night  quarters  in  the  lee  of  a  small  rock.  Next  mom- 
ng  it  cleared  up,  and  I  readily  foand  my  way  to  the  Polaris.  The  vessel  was  fastened 
o  a  heavy  piece  of  ice ;  had,  daring  my  ahsence,  narrowly  escaped  from  being  crashed 
>y  Providence  Iceberg  faUing  in ;  had  been  aground  a  number  of  times,  pres^  up  by 
Le  ice,  and  was  said  to  be  in  a  very  leaky  condition. 

Captain  Buddington  intended  to  direct  the  vessel  south  as  soon  as  a  lead  would  occur. 
'bis  took  place  on  the  12th  of  August ;  the  same  day  little  Francis  Polaris,  son  of  Hans 
)hristian,  was  bom  on  board  the  vessel.  The  Polaris  steered  west,  working  through 
lack  ice,  then  roundiug  heavy  pack  to  the  north  she  entered  a  lead  which  permitted 
er  to  keep  at  full  speed  until  next  morning,  when  she  brought  up  against  a  barrier  of 
;e  in  Kennedy  Channel,  to  the  north  of  the  small  island  on  the  west  coast,  in  about 
ttitude  &P  4(y  north.  Having  drifted  past  the  small  island,  we  from  10  p.  m.  August 
3  to  6  a.  m.  August  14  pressed  through  heavy  pack.  At  12  m.  of  the  latter  day  we  again 
arted,  and  making  a  good  progress  at  full  speed  of  steam  we  passed  by  what  both  Mr. 
orton  and  Hans  declared  to  be  Cape  Constitution,  in  about  latitude  &P  27'.  Cape 
oDstitution  exhibits  a  peculiar  form,  and  will  servo  as  a  landmark  not  easily  forgotten 
ren  by  the  poorest  memory,  and  I  am  convinced  that  Mr.  Morton  and  Hans  are  per- 
ctly  sure  that  what  they  declared  to  be  Cape  Constitution,  really  is  the  place  named 

•  by  Dr.  Kane. 

At  midnight,  August  14-15,  fog  set  in  and  we  fastened  to  a  floe,  which  proved  a  bar 
our  further  progress.  Until  August  26  we  drifted  with  the  same  floe,  more  or  less 
nth,  then  steamed  a  short  distance  to  northwest  and  fastened  to  another  heavy  floe, 
bich,  with  the  vessel,  drifted  south  until  October  9,  when  we  found  ourselves  opposite 
tree  Bay,  about  ten  miles  from  shore.  Drifting  west  and  south,  we  entered  Smith 
rait  and  soon  passed  by  Cape  Alexander. 

October  14  was  a  thick,  gloomy  day,  and  on  the  afternoon  of  October  15  a  heavy 
nth  and  southeast  gale  set  in,  which  proved  disastrous  to  the  greatest  part  of  the 
3w.  At  about  5  p.  m.  it  was  reported  to  Captain  Buddington  that  the  ice  at  the 
irboard  was  setting  ofi";  all  of  us  at  once  went  on  deck,  £und  matters  as  stated  by 
Q  man  on  watch,  and  saw  two  icebergs,  which  evidently  had  caused  the  separation 
the  ice ;  large  floes  passed  by, 'the  ship  laboring  under  heavy  pressure,  so  much  so 
to  make  her  crack  and  tremble.    Captain  Buddington  gave  orders  to  heave  out  on  the 

*  all  provisions,  clothing,  and  valuable  papers,  constantly  kept  in  readiness  on  deck, 
that  time  the  vessel  was  raised  to  at  least  six  feet  from  her  water-mark. 

?art  of  the  crew,  Captain  Tyson  in  charge,  went  out  on  the  ice  to  collect  the 
rc8  and  carry  them  to  a  stronger  part  of  the  floe.  Working  on  board,  hard  and 
arly,  I  Anally  left  the  vessel  on  the  stern-line,  intending  to  secure  a  bundle  of  books, 
ich  had  fallen  close  to  the  floe's  edge,  and  then  return  to  the  ship;  but  while 
Tying  this  bundle  to  a  safe  place,  the  ice  broke  up,  the  stern-line  parted,  the  bow 
^ser  slipped  off  the  ice-anchor,  and  the  vessel  drifted  oft'.  Command  to  pull  the 
its  over  to  the  remainder  of  the  floe  was  given,  and  when  accomplished  every- 
\y  picked  up  whatever  he  could  lay  hands  on.  I  Jumped  back  to  one  of  the  small 
^68,  endeavoring  to  find  the  box  containing  my  papers,  but  without  success,  and 
ore  I  could  return  water  intervened  between  me  and  the  large  floe.  Seeing  the 
w  close  by,  two  others  and  myself  entered  the  same,  and  with  a  kiak-paddle  pro- 
led  the  scow  across  the  crack  to  the  boats.  Voices,  coming  from  other  small  ice 
zea,  were  heard,  and  the  scow  sent  to  the  relief  of  those  parties ;  but  having  shipped 
reat  amount  of  water  the  scow  sunk  close  by  the  men  she  was  to  relieve,  her  crew 
ro wly  escaping  to  the  ice.  One  of  the  boats  finally  succeeded  in  collecting  all  hands 
Q  on  the  ice  upon  the  large  floe.  The  gale  still  continued,  snow  drifted  at  a  furious 
i,  au<l  darkness  inclosed  us ;  the  floe  continued  breaking  up  at  the  edge,  and  a  cou- 
lal  removal  of  our  stores  was  found  necessary.  We  worked  hard  and  steady  until 
m.,  when,  exhausted,  we  lay  down  on  the  ice,  amidst  the  drifting  snow  and  ex- 
id  to  the  fearful  tempest.  The  papers,  which  had  left  my  possession,  consisted  of 
following: 

Private  letters  and  documents. 

Record  of  meteorological  observations,  reduced  and  corrected. 

Book  of  comparisons,  for  the  correction  and  verification  of  meteorological  instru- 
LtH  and  observations. 

Tal>le  of  relative  humidity  and  dew-point  for  indications  of  the  wet  bulb,  between 
n<l  —50°. 

History  of  the  expedition,  in  journal  form. 

Meteorological  journal,  containing  a  detailed  record  of  occasional  observations 
Hbort  discussions  of  marked  meteorological  phenomena. 

Astronomical  and  geodetical  observations,  including  sorveys  of  all  land  discovered 
corrected. 

Observations  on  ma^etio  declination  at  numerons  localities. 

Observations  on  horizontal  intensity  of  magnetism  at  Thank  Gfod  Harbor  by  the* 
ite  magnetometer. 
.  Botanical  coUeotion  of  plants  between  latitude  81°  26'  and  82°  07'  N.      ^-^ 
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11.  Topographical  map  of  Thank  God  Harbor  and  Polaris  Bay/ secured  in  t  tin 
cylinder. 

The  morning  following  our  disaster  we  fonnd  onr  floe  wedged  in  between  an  iceberg 
and  Northumberland  Island  and  water  apparently  leading  to  the  island  We  made  t«o 
attempts  to  reach  the  island,  bnt  in  both  cases  ice  intervened.  The  last  attempt  vaa 
made  after  we  had  seen  the  Polaris  rounding  Cape  Robeson ,  directing  her  coarse  to 
Northumberland  Island,  and  finally  disappearing  behind  the  same,  without  oominj^to 
our  relief.  At  this  second  and  last  attempt  we  even  had  to  abandon  one  of  the  bnau 
at  the  opposite  edge  of  the  floe,  and  return  to  the  other  boat  and  provisions. 

While  on  her  way  from  Cape  Robeson  to  Northumberland  Island  the  Polaris  ooa 
stopped,  perhaps  engage<l  in  picking  up  provisions  and  the  papers  of  Mr.  Brrsn  and 
those  belonging  to  me.  After  our  second  attempt  to  reach  shore  a  heavy  nortbfapS 
gale  set  in,  and  next  morning  we  found  ourselves  in  the  middle  of  the  strait  and  oo  i 
small  piece  of  ice  which  had  broken  ofi^  the  large  floe.  With  the  large  floe  we  lost  tbe 
second  boat,  some  provisions  therein,  a  large  canvas  hut  erected  previous  to  otir  sep- 
aration from  the  vessel,  and  six  bags  of  bread  stored  in  the  hut.  When  tbe  gait 
abated  an  inventory  of  the  stores  was  taken  and  found  as  follows:  several  bag«<-t' 
clothing;  several  musk-ox  skins;  thirteen  cases  of  pemican;  fourteen  hams;  wm 
canned  meat;  a  small  bag  of  chocolate;  an  A  tent;  instruments  and  a  chronometer. 

During  the  first  two  weeks  of  our  stay  on  the  ice,  while  drifting  between  Nortbom- 
berland  and  Wolstenholm  Islands,  we  built  snow-huts  and  lived  on  seal-meat.  Seeice 
that  we  might  possibly  exist  during  the  entire  winter  even  without  fire  and  sofficiKt 
food,  I  ever  afterwards  nourished  the  hope  of  safely  arriving  at  some  port  of  Greenlao^ 
during  the  following  spring  or  summer. 

The  company  laboring  under  such  trying  circumstances  consisted  of  the  following: 

Captain  Tyson,  assistafat  navigator,  &,c.;  Fred.  Meyer,  meteorologist,  &c;  Jobo 
Heron,  steward ;  William  Jackson,  cook ;  E.  W.  C.  Kruger,  Fred.  Jamka,  William  Ln- 
deman,  Fred.  Anting,  Gustavus  Linguist,  Peter  Johnson,  seamen  ;  Joe  Eberby,  HaomJu 
his  wife,  Punny,  his  child,  Hans  Christian  and  his  wife,  Augustine,  Tobias,  Succi, sod 
Francis  Polaris,  his  children,  Esquimaux ;  to  all  nineteen  human  beings. 

On  October  23,  while  close  to  Wolstenholm  Island,  our  large  floe  was  sighted,  aodtt 
once  all  hands^  accompanied  by  the  dogs,  went  over  to  the  same  on  the  young  ioe.  la 
the  course  of  a  few  days  we  succeeded  in  bringing  across  to  our  encampment  the  »eera<l 
boat  and  provisions  therein — six  bags  of  bread,  canvas  and  wood  forming  the  Ur^ 
hut. 

On  the  28th  of  October  the  sun  departed  to  his  winter  rest,  leaving  ns  to  tbe  merry 
of  the  dark,  dreary  winter  night.  Duri  ng  the  month  of  October  the  natives  saccenltil 
in  shootiuf;  three  seals.  On  November  1st  an  attempt  was  made  to  reach  shore  st  IXu- 
rymple  Island,  but  we  only  succeeded  to  arrive,  with  boats,  provisions,  and  one  Li^t 
at  the  large  floe,  while  on  October  2  we  dnfted  out  oflf  Wolstenholm  Sound,  and  «fi 
October  10  we  had  passed  the  Carey  Islands. 

We  sett.]e<i  down  on  the  large  floe,  bnilt  snow-huts,  and  lived  on  bread  and  pemkv: 
in  all  twelve  ounces  per  day,  which  was  warmed  with  a  quart  of  water  on  a  wood^tr- 
for  firing  material  we  cut  np  one  boat — was  issned  to  us  in  two  meals ;  the  nstiv'S. 
whenever  the  weather  would  permit,  went  out  hunting.  During  the  month  of  NoTeml«rf 
they  killed  five  seals.  Heavy  winds  prevailed,  and  we  often  were  entirely  blockade 
wiUi  banks  of  drifted  snow.  On  the  30th  of  November  we  sighted  land,  exteadiai 
south  from  Lancaster  Sound. 

The  month  of  December  was  mild,  and  we  drifted  fo  rapitlly  Fcnth  that  onDeeeir'f 
21  we  had  light  sufficient  to  i*ead  print  during  four  hours  of  midday,  and  on  Deeefflbcf 
7  I  approximately  determined  latitude  and  longitude  by  a*  Cassiopeia  to  74*=  (M'dciTiK 
67^  53*  west ;  several  bears  and  bear-tracks  were  seen,"two  white  foxes  and  ooe  **• 
killed ;  but  in  general  we  lived  on  the  usual  allowance  of  twelve  ounces  of  bread  a:<. 
pemican,  warmed  up.  In  order  to  enable  us  to  issue  our  provisions  by  weight  I  p^ 
viously  had  constructed  a  scale,  by  connecting  a  fine,  three-cornered  scale  (mlt^  vi*- 
a  lever  balance,  taken  from  a  broken  aneroid,  and  attaching  to  the  ends  of  the  xal^*  ^3 
cords  two  pasteboard  boxes  of  equal  weight ;  the  weight-s  I  formed  of  chamois^io  ^^ 
shot,  taking  as  unit  the  weight  of  the  meat  contained  in  a  one-pound  can,  and  socex* 
sively  dividing  it  into  half-ponnds,  four  ounces,  two  ounces,  and  ounces. 

On  December  30  we  sighted  the  west  coast  at  a  considerable  distance.  Appmsima^ 
latitudes  and  longitudes  were  determined  on  January  6  by  Polaris  and  \.  C»b9*«I»«* 
to  72°  09'  north,  &P  41'  west.  On  January  20,  by  the  same  stars,  to  70^  (hT  north.  - 
01'  west.  On  January  27,  by  the  same  stars  and  the  sun,  to  69°  32*  north,  60^  ^O  »«'*• 
On  the  19th  of  January  the  sun  was  seen  above  the  horizon  during  the  couiw  of  t«  • 
hours,  and  very  likely  had  been  out  the  day  previous,  but  obscure  to  our  sight  M  i^ 
iceberg  bearing  south. 


meals 


On  tbe  5th  of  January  we  had  used  up  one  boat,  and  from  that  time  we  wanned  or: 
eals  on  an  Esquimaux  lamp.    January  was  stormy  and  cold ;  dnring  this  niootb  «• 

"*    *  "  *       ^    ^.  5 1  approximately  detet""" 

t)ruary  19  Capo  Walsi 
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drifted  very  rapidly,  and  shot  five  seals.    On  February  5  I  approximately  detero""^ 
by  the  sun,  our  latitude  to  be  68^   GO',  and  on   February   19  Capo  WaUiagitf*- 
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td  neighboring  laud  was  in  sight ;  preparations  for  an  attempt  to  reach  land  were 
ade,  bnt  this  plan  finally  was  abandoned,  and  a  redu$:tioQ  of  our  daily  ration  to  seven 
loces  found  necessary,  so  that  our  provisions  might  hold  out  until  the  first  of  April, 
ibruary  was  mild  but  very  stormy ;  during  this  month  we  drifted  rapidly ;  six  seals 
d  a  great  number  of  dovekies  were  shot ;  unicorn,  bears,  and  bear-tracks  seen.  March 
18  Stormy  and  changeable  in  temperature ;  during  this  month  a  great  number  of  seals, 
oie  dovekies,  and  one  bear  were  shot,  and  a  number  of  unicorns  seen.  We  lived  in  a 
ite  of  continual  anxiety,  the  ice  around  us  broke  up,  our  fioeparte<l  into  small  pieces 
til  we  were  confined  to  a  space  of  about  twenty  yards  in  diameter;  many  nights  we 
red  not  sleep,  fearing  the  ice  would  break  under  our  feet  and  we  would  find  our  grave 
the  Arctic  Sea.  .  * 

Kioally,  on  the  31st  of  March,  our  encampment  became  wasted  out  to  such  an  extent 
it,  on  the  1st  of  April,  we  took  the  water,  in  the  boat,  endeavoring  to  penetrate  the 
3k,  where  we  expected  to  find  protection  against  sea  and  weather.  On  the  12th  of 
irch  we  were  in  latitude  t>4^  3*^'  north ;  on  the  13th  in  64*^  19'  ^orth ;  on  the  17th  in 
*  47'  north ;  on  the  22d  in  62^  56'  north,  and  on  the  Slst  in  59^  41'  north ;  we  sighted 
land  during  this  month.  From  April  1  to  April  4,  inclusive,  we  at  times  had  leads 
nrater  to  south  and  southwest,  which  permitted  us  to  proceed  by  oar  and  sail  several 
es  each  day ;  but  April  5  to  20  we  staid  on  one  and  the  same  piece  of  ice,  surrounded 
pack,  and  laboring  under  heavy-sea  swell,  which  caused  ns  much  anxiety.  Fre- 
intly  we  dared  not  sleep,  for  fear  the  ice  would  break  under  our  feet,  or  the  sea  wash 
9fi:'  the  ice.  Several  times  the  ice  broke  close  to  the  boat  and  tent,  and  once 
ler  the  tent,  while  all  of  us  were  inside  of  it  eating  breakfast.  At  another  time, 
ile  half  of  ns  watched  and  the  other  half  slept,  the  ice  broke  between  the  boat  and 
t,  and  the  general  outcry  was  to  stay  with  the  boat ;  but  on  looking  around  I  found 
:ielf  alone  with  the  boat,  all  others  having  staid  with  the  tent  and  provisions.  I 
the  kiak  adrift;  but  it  drifted  in  a  direction  opposite  to  where  my  comrades  were, 
deavored  to  push  the  boat,  which  was  heavily  loaded,  off  the  piece  of  ice ;  but  before  I 
L'eeded  the  two  natives,  propelling  a  small  piece  of  ice  by  a  paddle,  approached  me.  I 
3w  out  a  line,  and  pulled  them  up  to  me.  We,  all  three,  succeeded  in  getting  the 
t  off,  but  I  had  the  misfortune  to  go  with  it  and  fall  in  the  water.  Only  a  short 
ance  from  where  we  had  started  the  boat  got  beset  by  pack-ice  ;  after  three  hours' 
1  work  we  succeeded  in  pulling  up  the  boat  on  a  piece  of  ice  half  of  her  size.  There 
ttaid  all  night,  and  I,  being  wet  through,  was  never  before  so  near  freezing  to  death ; 

my  breath  for  some  time,  out  finally  restored  circulation  of  blood  hy  a  rapid  motion 
luds  and  feet.  At  daylight  we  saw  our  comrades  and  tent  about  half  a  mile  ofi*.  (>ap- 
Tyson  and  some  of  the  crew  came  over  to  us  on  the  pack-ice,  and  working  all  together 
iragged  the  boat  back  to  the  tent ;  the  kiak  was  found  a  short  distance  from  the 

and  also  saved. 

the  night  from  the  19th  to  the  20th  of  April  we  were  washed  out  of  the  tent,  which 

loBty  and  we  had  to  cling  tightly  to  the  boat  during  the  entire  night,  or  it  would 
)  been  washed  off  the  ice,  which  actually  took  place,  m  carrying  boat  and  men  hang- 

0  it  from  one  side  of  the  piece  to  the  other,  while  ice-blocks  three  feet  square  pelt^ 
nHt  the  boat  and  our  legs.    At  last  we  launched  the  boat  and  arrived  safely  on  a 

1  but  smaller  piece  of  ice,  which  did  not  labor  much  under  the  heavy  sea.  On  this 
)  the  pack-ice  again  closed  around  us,  and  on  April  22  our  provisions  consisted  of 

ten  biscuits.  Starvation  was  before  the  door.  Then  Providence  duected  a  bear  to 
encampment,  and,  while  all  others  hid  themselves,  Joe  and  Hans  from  behind  a 
mock  shot  the  bear.  We  then  crossed  over  the  pack-ice  to  the  place  where  the 
breathed  his  last,  fastened  a  line  to  him  and  pulled  him  to  our  encampment.  From 
time  until  finally  relieved  by  the  Tigress  we  had  an  abundance  of  meat,  which  we 
rally  ate  raw. 

om  April  25  to  April  30  we  had  more  or  less  opportunities  to  proceed  by  boat,  but 
1  on  the  ice,  the  sea  washing  over  it,  we  were  compelled  to  sleep  in  turns  of  half 
lumber. 

April  v8,  while  proceeding  in  the  water,  we  saw  a  steamer  crossing  our  course  at 

distance.    The  flag  was  immediately  hoisted,  but  at  dark  the  vessel  was  out  of 

Next  day  we  again  saw  a  steamer,  launched  the  boat  and  procccde<l  by  oar 

'^e  arrived  at  a  barrier  of  heavy  pack,  when  we  pulled  up  on  a  cake  of  ice,  set 

,1.s  for  the  steamer  and  fired  shots.    Four  shots  fired  from  the  steamer  were  heard 

,  aii<l  taken  as  answer  to  our  signal-shots;  but  herein  we  were  mistaken.    Toward 

n^  the  vessel  was  lost  out  of  sight.    The  morning  of  April  30  was  thick  and  fogg^. 

\iu  Xyson,  myself,  the  steward,  cook,  and  natives  slept  in  turn  from  12  m.  to  5  a. 

hen  ^^e  were  roused  by  the  watch  to  take  their  place;  but  before  we  had  sliaken 

1    drowsiness  somebody  cried  out:  "  Here  is  a  steamer  close  by."    We  all  cleared 

ostt  Just  in  time  to  see  the  foe  throwing  his  dark  veil  over  the  vessel  ho  patiently 

[  for.     Then  Hans  had  the  aamirable  idea  of  taking  to  the  kiak  and  apprising  the 

I  of  our  presence.    The  flag  was  hoisted,  shots  fired,  and  all  hands  hailed  the  ves- 

the  liighest  pitch  of  their  voices.    I  am  unable  to  describe  the  sensation  of  relief 

I  HSk'W  the  steamer  come  to  our  encampment.    All  of  ns  were  taken  on  board  the 

^  and  treated  hospitably.  ^,^,^.^^^  byGoOgk 


1010        REPORT  OF  THE  SECRETARY  OF  WAR. 

April  was  mild  but  more  or  less  stormy.    Daring  this  month  I  have  recorded  i  '-- 
ber  of  approximate  det-enninations  ot  latitude:    On  April  4,56^47'  north:  At 
55^  51'  north  ;  April  12,  55°  35'  north  ;  April  13,  So'^  23'  north ;  April  14,55  13  rL 
April  15,  540  58'  north ;  Aiiril  17,  54^  27'  north ;  April  21,  53^  57'  north ;  April .? . . 
30'  north ;  April  28,  53^  04'  north.    The  Tigress,  a  sealing-steamer,  pursued  ber  \t>  *.- 
during  the  next  ten  days.    She  then  took  as  to  Bay  Roberts,  and  from  there  to>A 
John's.    At  Saint  John's  we  remained  two  weeks,  when  the  Frolic,  United  ^'r 
man-of-war,  arrived,  and  returned  with  us  to  Washington. 

II.— Scientific  operation's  of  the  kxpeditiox. 

1.— ASTRONOMICAL  AND  GEOI>ETICAL  OliSERVAlTONS. 

The  Bureau  of  Navigation  had  provided  the  expedition  with  six  chronometers,  tb^f 
dereal  ones,  and  three  solar  mean  time.  A  daily  comparison,  made  at  six  hoursitrtrsv . . 
mean  time,  showed  that  their  relative  differences  generally  kept  iiicrea8iug,accurd  tr 
their  primary  rate.  All  comparisons  with  their  first  and  second  differences  weRr«r->r 
in  a  lM>ok  which,  under  charge  of  Mr.  Bryan,  would  be  found  among  bis  papers   • 
chronometers  were  known  by  letters  as  "  A,  B,  C,  D,  E,  and  Z»?  and  Z  was  sdertrt:  .• 
standard;  they  were  in  a  gimbal  box,  which  again  set  iu  a  cushioned  box,  tod  v* 
three  together  inclosed  in  two  wooden,  cushioned  boxes,  which,  fastened  to  tltecs  ' 
floor,  set  around  the  mast,  but  detached  therefrom.    Observing  some  of  them  on  - 
neys  while  in  charge,  I  gained  some  valuable  experience.    When,  in  Jane,  Wl«' 
on  a  journey  to  the  north,  the  boat  was  crushed  in  the  ice,  I  succeeded  in  sano; .  ' 
nometer  "D."    When  gotten  from  the  boat,  the  outside  box  was  completely  rn.*'^ 
and  still,  when  compared  with  a  hack-watch,  the  chronometer  had  kept  its  rate  rf'.'- 
ably  well.    "  D,"  then,  was  carried  overlaud  to  the  vessel,  and  forgotten  to  be  W^- 
a  comparison  at  its  arrival  showed  a  loss  of  nearly  thirty  minutes.    Taken  oat  k^' 
the  canvas-boat,  our  long  stay  on  the  bay-ice  of  Newman's  Bay  gave  me  an  oppoo.: ' 
to  ascertain  the  ratiC  of  *'D''  by  observations  on  the  prime  vertical.    In  this  m*:^' 
found  that  although  '*  D''  had  a  larger  daily  loss  on  the  ice  than  on  board,  tfai*  ^ 
loss  would  remain  the  same  while  on  the  ice.    When  finally  compelled  torrtcr.' 
shore  during  a  southwest  gale,  ^^D"  was  left  on  a  piece  of  ice,  and  during  the  «--' 
storm  exposed  to  the  action  of  the  waves,  so  that,  when  gotten  the  next  day,  ib*  •  '-■ 
nometer  was  found  reversed;  but  compared  with  a  hack-watch,  the  chiwooa  * 
showed  to  have  preserved  its  ice-iate. 

A  .—Astronomical  ohservationji  at  winter-quarten. 

Preliminary  observations,  with  sextant  and  artificial  horizon,  for  latitode  afxi '  • 
were  made  on  shore  ©f  Tliank  God  Harbor  the  day  following  our  arrival  by  U«* 
Hall,  Mr.  Bryan,  and  myself;  cai-efully  computed,  and  using  the  primary  r»te  •*'  " 
chronometei-s,  the  position  was  found  to  be  81°  38'  north,  61-'  44'  west— ^eeoDil*  I  • 
not  recall. 

Duriug  the  wint<er,  observations  for  latitude  were  made  upon  stars,  both  doh)'  * 
south  of  the  zenith,  with  sextant  aud  artificial  horizon,  whenever  the  weather  pere- ' 
to  do  so.    After  the  sun's  rise  iu  spring  a  great  number  of  equal  altitudes  kjt 
prime  vertical  and  of  meridian  altitudes,  both  upper  and  lower  calminatiM.  •  * 
taken  with  sextant  and  artificial  horizon,  ^  also  with  the  theodolite.     A  gr«t  o«^ 
of  the  moon's  altitudes  were  taken  whenever  this  satellite  was  visible.    Tbe  tn  - 
instrument  was  set  up  at  the  observatory  (see  pi.  I.  T.,)  on  a  stout  piece  of  plsot  *■ 
rested  on  two  trestles,  their  legs  being  sunk  into  the  ground  and  frozen  tight  *•>*'  ^^ 
ing  through  the  floor  withrtut  touching  it.    All  constants  were  not  known,  boi  •••^ 
found,  with  the  exception  of  the  division  value  of  the  level,  which  finally  w^*  *^'' 
mined  in  the  following  manner: 

I.  The  height  of  a  great  number  of  threads  of  the  screw,  actinji^  vertically  oK-  ■ 
rotation  axis,  was  measured,  and  thereby  the  height  of  one  thread  found. 

II.  The  length  of  the  level  measured. 

III.  The  inclination  of  the  level,  corresponding  to  the  height  of  one  thread.  f*>i  " 
/  sin  a;  =  h. 

I  =  length  of  level. 

h  =  height  of  one  thread  of  the  screw. 

X  =.  angular  value  of  level  inclination  corresponding  to  A. 

IV.  Division  value  of  level  determined  by  finding  the  number  of  turns  of  tk  »"" 
corresponding  to  one  division  of  the  level. 

The  instrument,  once  set  up  in  close  approximation  to  the  meridian,  reiiiaiiM«|  *<* 
ary,  but  the  azimuth  correction  was  observed  for  at  the  beginning  and  close  <m  *•  ' 
of  observations  by  transits  of  stars  of  twelve  hours'  difference  in  right  aacciuioa  «> 
cumpolar  and  one  equatorial.    A  great  number  of  level-readings  (reversals)  «*<*  ■-* 
before  and  after  each  set  of  observations ;  but  frequently  the  diificiilty  aros»  tiu 
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bubble  conid  not  be  miidt»  snfficieDtly  Hmall.  Transits  were  timed  by  sidereal  cbronom- 
eter  *'  A,"  which  constantly  remained  at  the  observatory,  ftistened  in  a  box  to  the 
transit-stand ;  a  meridian  mark  was  not  established.  Moon  transits  were  observed  at 
all  occasions;  also  sevt^ral  occnitations  are  on  record.  A  ^eat  unmber  of  lunar  dis- 
tances, especially  snob  measured  from  the  sun,  were  taken.  The  index  error  of  a  sextant 
j^enerally  had  to  be  determined  before  and  after  each  set  of  observations,  as  great 
irrep^nlarities,  caused  by  change  of  temperatnre,  wore  observed.  The  repeating  circle 
was  nsud  at  times,  but  very  seldom. 

B, — A8tronomic:il  olserraiionn  on  sea  and  in  ports  of  Greenland, 

Between  New  London  and  Saint  John's  a  great  number  of  sun's  altitudes  were 
measured  by  Captain  Hall  fur  latitude  and  longitude.  At  Saint  John's  one  of  the  chro- 
nometer-wat-chos  was  compared  with  a  chronometer  which  had  been  rated  shortly 
before,  and  this  comparison  recorded.  Between  Saint  John's  and  Fiskenaes  a  great 
number  of  determinations  of  latitude  and  longitude  by  sun's  altitudes  were  made  by 
Captain  Hall  and  myself,  as  also  between  Fiskenaes  and  Holsteinborg.  At  Holstein- 
borg  two  sets  of  observations  for  longitude,  by  sextant  and  artificial  horizon,  were 
obtained  by  Captain  Hall  and  myself.  All  four  sets  when  computed  resulted  in  one 
and  the  same  longitude  within  one  second  of  arc.  Captain  Hall  also  obtained  an 
observation*  for  the  latitude  of  Holsteinborg.  Observations  for  latitudes  and  longi- 
tudes between  Holsteinborg  and  Godhavn  are  recorded,  and  at  Godhavn  Captain  Hall 
obtained  several  sets  for  both  latitude  and  longitude.  At  Upernavik  observations 
with  sextant  and  artificial  horizon  were  made  by  Mr.  Bryan  and  myself.  Altitudes  on 
the  meridian  and  about  fonr  hours  from  the  meridiau  were  selected.  At  Tessiusak 
Captain  Hall,  Mr.  Bryan,  and  myself  made  determinations  for  latitude  and  longitude. 
Between  Tessiusak  and  Thank  God  Harbor  a  great  number  of  sun's  altitudes,  for  the 
determination  of  latitudes  and  longitudes,  were  made.  The  last  observation  on  sea 
was  made  for  latitude  by  all  persons  capable,  and  for  longitude  by  Captain  Hall  and 
myself;  the  result  I  think  wjis  81°  24'  north,  64"^  35'  west.  Between  Thank  God  Har- 
bor and  Northumberland  Island  a  great  number  of  observations  on  latitude  and  longi- 
tude, with  sextant  and  artificial  horizon,  were  ma<le  by  Mr.  Bryan  and  myself.  Those 
made  by  me  while  drifting  in  Smith  Sound  are  now  in  my  possession,  and,  together 
with  bearings  of  headlands,  appended  in  Paper  I ;  they  generally  are  taken  on  the 
prime  vertical,  so  that  latitude  and  longitude  deduced  therefrom  refer  to  one  and  the 
same  position.  In  Paper  1,1  give  resulting  latitudes  and  longitudes,  having  applied 
the  primary  correction  and  rate  of  chronometer  "  Z  "  from  memory. 

C. — Astronomical  and  geodetical  observations ^  fanning  a  series  of  s\jstemaiic  survei/s. 

Thank  Gt>d  Harbor  and  Polaris  Bay  were  surveyed  by  me  in  September,  1871,  with 
the  theo<lolite  and  plane-table.  The  plane-table  was  constructed  under  my  supervision 
by  Mr.  Shuman,  first  engineer,  in  the  following  manner  : 

I.  A  drawing-board  was  mounted  upon  the  tripod,  sent  with  the  dip-circle,  by  a 
center  clamp-screw. 

II.  The  round  level  of  a  chemical  scale  was  detached  therefrom,  to  be  used  in  level- 
ns  the  plane -table. 

III.  A  round  compass  was  sunk  into  a  four-cornered  elongated  box,  so  that  a  line 
connecting  N  and  8  of  the  graduated  arc  would  be  parallel  with  the  side  of  the  box. 

IV.  The  telescope  sent  for  observations  of  pendulum  transits  was  mounted  upon  a 
netal  rule,  so  that  when  placed  upon  a  horizontal  plane  the  telescope-axis  would  be 
parallel  and  in  a  vertical  plane  with  one  edge  of  the  rule. 

Before  the  commencement  of  operations  with  the  plane-table,  I  obtained  the  co-or- 
linates  of  three  marked  field-points  by  using  chain  and  theodolite.  All  points  are  re- 
erred  to  the  position  **  Observatory."  I  then  entered  upon  the  plane-table  the  three 
N>int8  nientioned  above,  and  point  "  Observatory,"  where  I  took  my  first  station.  The 
uble  leveled  and  brought  into  parallelism  with  the  field,  a  line  marked  *'N"  and  par- 
illel  with  the  connection  of  N  and  S  of  the  graduated  arc  of  the  compass-box  and  the 
(T  and  S  of  the  needle,  was  drawn,  as  also  sight-lines  to  all  points  desirable  to  be  taken 
n  by  the  survey.  The  second  station  was  taken  three  or  four  miles  from  the  first,  the 
able  leveled,  the  box-compass  applied  to  line  marked  "  N,"  and  the  table  brought  into 
pproximate  parallelism  with  the  field.  .  Then  cutting  in  backward,  a  small  triangle 
k'fiiild  be  obtained  in  place  of  the  correct  station-point.  This  station-point  had  to  be 
ither  to  the  right  or  to  the  left  of  all  sight-lines  forming  the  triangle,  and  its  distances 
rom  these  si^ht-Iines  had  to  be  in  proportion  with  its  distances  from  the  field-points 
rn ployed  in  lorming  the  triangle,  therefore  a  simple  geometrical  construction  would 
iirnish  the  correct  station-point,  when  the  table  could  be  brought  accurately  into  par- 
llrlism  with  the  field  ;  sight-lines  to  all  points,  taken  in  at  the  first  station,  would  be 
rawn,  &.c. 

For  the  verification  of  this  plane-table  survey,  I  determined  a  point  "Di^twelve;! 
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miles  from  observxitory,  vfxth  tbe  theodolite  aod  chain,  and  found  a  sensible  agreemest 
of  its  determination  by  theodolite  with  that  by  the  plane-table. 

As  soon  as  the  snrvey  of  Thank  God  Harbor  and  Polaris  Bay  was  completed.  I  diev 
an  elaborate  topographical  map  of  the  same  before  the  disappearance  of  the  sod. 

During  the  spring  and  summer  of  1872, 1  made  surveys  of  the  east  side  of  th«  fba^ 
nel  from  latitude  80^  27'  north  to  b2^  21'  north ;  of  the  west  side  of  the  channel  fn«i 
latitude  80^  15'  north  to  about  84*^  north ;  of  the  interior,  between  Newsman's  Kay  ua 
Polaris  Bay,  of  Newman's  Bay,  and  to  some  extent  of  the  interior  northeast  of  N(«- 
man's  Bayl  All  these  surveys  were  executed  by  taking  up  a  great  number  of  stati<«* 
at  Polaris  Bay,  Newman's  Bay,  and  intermediate  points,  determining  their  latitadc 
longitude,  and  magnetic  declination  by  theodolite,  and  taking  magnetic  bearings  to i.! 
points  desirable  to  be  taken  in  by  the  snrve3\  In  this  manner  between  300  and  4>>- 
points  were  determined  and  known  by  numbers.  Sketches  of  coast-lines  and  kii 
ranges,  to  serve  as  a  basis  for  the  detail  of  a  topographical  map,  were  abo  Dttd^- 
When,  while  going  north,  our  boat  was  crushed  in  the  ice,  I  lost  the  theodolite,  tU 
ever  afterwards  I  took  the  bearings  with  a  large  azimuth  circle,  taken  off  a  larj^e  pa«- 
matic  compass.  This  azimuth  circle,  supplied  with  a  vernier  and  Hight-vanes.  ! 
mounted  upon  a  tripod,  and  leveled  it  with  around  level.  Determinations  of  latitini^ 
and  longitudes  ha<l  to  be  made  with  sextant  and  artificial  horizon  ;  for  detenniDtt>>« 
of  magnetic  declination,  a  prismatic  compass  was  employed.  In  July,  1872, 1  Ti4:r«. 
the  north  side  of  Repulse  Harbor,  made  observations  for  latitude  and  lotigitade  v.t. 
pocket-sextant,  using  sea-horizon,  and  measuring  the  elevation  by  aneroid.  I  tb»' 
saw  the  west  side  of  the  channel  bending  to  th^  south  of  west  in  about  latitnde  s 
north,  and  the  east  side  of  the  channel  to  the  south  of  east  in  about  latitnde  t^-  21 . 

Repulse  Harbor's  latitude  is  about  82*^  09'  north  ;  its  longitude  between  58^  and  '^* 
west.  The  Southern  Fjiord  was  to  some  extent  surveyed  by  Mr.  Bryan  in  the  sprr^ 
of  1872 ;  its  head  has  not  been  seen ;  and,  when  passing  its  entrance  in  tbe  fali  < 
1872,  on  our  route  home,  I  was  impressed  that  the  Southern  Fjiord  was  a  chanod  i- 
reality-,  and  perhaps  connected  with  **  Emperor  Joseph's  Fjiord"  of  tbe  German  expe- 
dition. ^^  Lady  Franklin's  Bay  '^  also  appears  to  be  tne  junction  of  two  cbannflfl  srpi- 
rated  by  an  island.  While  on  our  home  route  Cape  Constitutiou  was  recognized  ^5 
Mr.  Morton  and  Hans.  Observations  made  in  its  vicinity  proved  ita  latitnde  to  Iv 
about  SO'^'  27'  north.  While  drifting  through  Smith's  Sound,  a  great  nnmber  of  t»t7^ 
nomical  observations,  in  connection  with  bearings  to  headlands,  were  niad#bT)li 
Bryan  and  myself;  those  made  by  me  are  now  in  my  possession,  and  appended  iuPspt: 
I.  On  our  vovage  north,  as  well  as  our  voyage  south,  it  generally  was  felt  that  ^ 
west  side  of  the  channel,  as  laid  down  in  Dr.  Hayes's  map,  needed  considerable  aitrf- 
ation  ;  not  in  the  detail  of  the  map,  but  in  latitudes,  longitudes,  and  ^neral  diitet  t  * 
of  coast  line.  Kennedy  Channel  at  parts  is  very  narrow,  especially  in  the  vicinitT' 
Cape  Constitution,  where  its  width  hardly  exceeds  from  fifteen  to  twenty  miles.  Or 
Ritter  Bay,  on  Dr.  Hayes's  map,  the  northern  extremity  of  Kennedy  Channel,  really  * 
the  southern  extremity ;  the  two  sides  of  Kennedy  Channel  consist  of  land,  vlucb  j^ 
mapped  neither  by  Dr.  Kane  nor  Dr.  Hayes;  the  direction  of  "  Humboldt Glacirr* 
very  likely,  is  not  north  and  south,  but  northeast  and  southwest,  &c.  In  plan  lU  ' 
append  a  diagram  of  Smith's  Sound,  Kennedy  Channel,  Polaris  Bay,  RobeBon  Cbaar^ 
and  of  the  west  coast  to  about  latitude  84'^'.  All  records  of  astrouomioalaodgeodec* 
observations  would  be  found  partly  among  Mr.  Bryan's  and  partly  among  nj  •**• 

Sapers.    During  the  wint43r  of  1871  to  1872,1  constructed  tbe  ship's  track  betv^** 
ew  London,  latitude  82°  16',  and  Thank  God  Hjirbor.    The  Polaris  before  she  sttftR 
had  not  been  swung  and  her  compass  deviation  therefore  was  unknown. 

As  from  St.  John^  to  latitude  82°  16'  our  mean  course  was  north,  I  approxinutr^ 
determined  the  deviation  by  merely  computing  the  position  in  which  the  lc«,  wiib*' ' 
the  use  of  any  deviation,  would  locate  Fiskenaes  at;  the  angular  value  of  dist^v* 
"  computed  position  and  real  position  of  Fiskenaes,"  with  radius  eqaal  to  dista*' 
**  St.  John's  and  Fiskenaes"  furnished  the  deviation  which  in  proceeding  ncrtt  1 
varied  proportionally  to  the  tangent  of  the  magnetic  inclination.  The  limitioff* 
cun'cnts  I  could  very  well  determine  by  the  change  of  surface  Heartemperatiuv^awi  " 
the  combination  of  all  meteorological  instruments  motion.  It  is  very  infereatin;  t!^ 
tbe  state  of  atmosphere  over  the  Labrador  current,  between  Newfoandlaiid  anii  >• 
John's,  as  indicated  by  the  combination  of  all  meteorological  instruments,  is  «»  mark •> 
and  peculiar  that  I  afterwards  was  enabled,  without  using  the  sea-thenDomeier  * 
exactly  know  when  we  entered  the  Labrador  current  between  St.  John's  and  Gn*' 
land,  when  we  arrived  at  its  center  line,  and  when  at  its  northern  limit.  In  a  ««•  * 
manner  1  had  all  other  currents  indicat-ed,  comi>ass  deviation  and  limits  of  cnnrnt*  ^ 
termined  ;  the  velocity  of  currents  was  found  by  dead-reckoning ;  astronoiBicai  <*• 
vations  made  at  latitude  81*^  24'  north  ;  longitude  64^  'JS'  west,  and  Thank  l»«i  l-*" 
bor  served  as  veritication. 

2.— MAGNETIC  OBSERVATIQNS. 

A. — Differential  observations,  for  the  determination  of  diurnal  variatioo  of  map  • 
declination,  were  made  at  theobservatory  of  Thank  God  Harboi|OTJmtheodoliU'»- 
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lueter  was  used  therefore  in  the  snow-hnt  "M,"  (pi.  I,)  upon  a  stout  wooden 
(i,  which  was  solidly  frozen  into  the  ground ;  a  thermometer  was  suspended  from 
stand.  Wben.tirst  the  instrument  was  set  up,  and  the  line  of  detorsion  brought  in 
cidence  with  the  magnetic  meridian,  it  remained  undisturbed  during  the  course  of 
or  five  months,  when  hourly  readings  were  taken  by  Dr.  Bessels,  Mr.  Bryan,  and 
»lf,  besides  readings,  at  five  minutes  interval,  on  term  days,  prescribed  by  "  Ridell, 
During  these  observations  the  collimator  ma^ct  was  suspended  in  a  stirrnp, 
tracted  by  Mr.  Shuman,  the  original  stirrup  havhig  been  lost  when  the  gale  of 
^niber  22  blew  down  the  snow-hut ;  only  a  single  fiber  was  used  during  tllese  ex- 
uents.  The  disturbances  were  large  and  frequent ;  and  therefore  the  record  of 
"ential  observations  consists  of  scale  readings,  azimuth-circle  readings,  and  ther- 
otric  readings,  and  is  kept  in  one  book,  which  will  be  found  among  Mr.  Bryan's 
rs. 

—Observations  on  absolute  magnetic  declination  were  made  by  Captain  Hall  at 
avn  and  Thank  God  Harbor  by  prismatic  compass,  sextant,  aYid  artificial  horizon, 
iiin  Hall  also  recorded  a  great  number  of  the  sun's  bearings  with  the  course  of  the 
1  while  between  Tessinsak  and  Thank  God  Harbor.  Mr.  Bryan  made  determina- 
of  absolute  declination  at  Thank  God  Harbor  by  theodolite  magnetometer,  and 

theodolite,  and,  while  drifting  in  Smith's  Sound,  by  prismatic  compass,  sextant, 
irtificial  horizon.  His  determination  at  winter-quarters  with  the  theodolite  mag- 
neter  was  made  by  reference  to  two  very  marked  field-points,  to  which  he  had 
iiriMl  a  great  number  of  solar  bearings.  I  made  determinations  of  absolute  decli- 
n  l)y  either  small  theodolite  or  prismatic  compass,  sextant,  and  artificial  horizon, 
ank  God  Harbor,  Polaris,  and  Newman's  B^y,  as  also  at  a  great  number  of  inter- 
ite  points.    While  drifting  in  Smith's  Sound  I  determined  the  declination  at  all 

when  recording  magnetic  bearing  of  marked  headlands.  Captain  Hall's  observa- 
on  magnetic  declination  are  among  his  papers,  and  undoubtedly  on  board  the  Po- 

Mr.  Bryan's  determinations  were  in  his  box  thrown  on  the  ice,  and  are  probably 
)n  board  the  Polaris.  Determinations  mside  by  me  were  in  my  box,  and  may  also 
jnd  on  board  the  vessel.  The  observations  made  while  drifting  in  Smith's  Sound 
>w  in  my  possession,  and  will  be  found  appended  in  Paper  I.  Declination  at 
k  (iod  Harbor  was  al)out  96^  west.  Mr.  Charles  A.  Schott,  before  the  expedition 
d,  prepared  a  map  exhibiting  the  isogonic  lines  in  the  vicinity  of  the  north  pole, 
cannot  but  state  that  Mr.  Schott's  isogouic  lines  almost  entirely  coincided  with 
based  apon  our  observations. 

-Observations  on  relative  magnetic  intensity  were  made  repeatedly  at  Thank  God 
>r  by  Mr.  Bryan,  and  will  be  fonnd  among  his  pajiers. 

ervations  on  absolute,  magnetic,  horizontal  intensity  were  made  by  me  in  the 
r  of  1872,  at  Thank  God  Harbor,  and  consist  of-— 
:;ral  sets  observations  on  the  zero  divisions  of  collimator  magnet  and  week  mag- 

:»ral  sets  of  vibrations  with  and  without  ring-weight. 

he  exact  weight  of  the  ring,  found  with  a  very  sensitive  chemical  scale,  and  its 
sioDS.      ; 

iral  sets  of  deflections  at  two  distances, 
^termination  of  the  scale  value  of  the  collimator  magnet. 

iets  of  vibrations  are  accompanied  by  observations  on  the  co-efficient  of  torsion, 
observations  extend  over  the  period  of  about  eight  days  or  longer,  and  their 
w'iU  be  fonnd  among  my  papers.  During  these  observations  the  magnet,  then 
original  stirrup,  which  had  been  recovered  in  spring,  was  suspended  on  three 

Observations  on  magnetic  inclination  were  made  by  Mr.  Bryan  with  the  dip-circle 
siiisak,  Thank  God  Harbor,  and  Southern  Fjiord.    At  Thank  God  Harbor  the  in- 
on  i!vas  determined  very  frequently,  and  all  observations  were  recorded  by  Mr. 
among  whose  papers  they  will  be  found. 

3. — OB8KRVATIONS  ON  THE  FORCE  OF  GRAVITY. 

11^  our  stay  at  winter-quarters  the  pendnlum  was  swnog  on  the  same 
<l«;es  as  previously  at  Cambridge  and  Port  Foulke.  Transits  of  the  lower 
d^o  over  the  vertical  hair  of  a  telescope,  set  at  a  distance  of  about  twelve  feet 
uiclence  with  the  zero  of  the  graduated  arc,  were  observed  by  Mr.  Bryan  and 
relieving  each  other,  while  Dr.  Bessels  timed  the  signals  given  by  the  observers 
^ra-nsits.  The  azimuth  of  the  plane  of  vibration  was  nearly  north  and  south ; 
z  of*  the  pendulum  apparatus,  placed  at  P  (pi.  I,)  rested  upon  heavy  planks, 
were  frozen  into  the  ground  ;  it  was  carefully  detached  from  fbe  floor  and  wall 
»l>»ervatory,  and  supported  by  three  steel  braces,  one  in  the  back  and  one  on 
le.  The  plane  supporting  the  knife-edge  was  kept  carefully  leveled ;  the  semi* 
aiu  ted-  from  the  middle  either  way,  frequently  recorded,  as  also  the  readings  of 
^.^riDorneters,  placed  respectively  at  heights  of  the  lower  and  upper  knife-edges. 
>f*  transits  were  marked  by  sidereal  chronometer  "A,"  whose  rate  was  observed      t 
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for,  before  and  after  these  pendulum  experiniootSf  by  Mr.  Bryan.  All  four  fac«  wfn- 
swiinc^  in  strict  compliance  with  the  manuscript  instructions  prepared  by  Mr.  Charlr^ 
A.  Schott.    The  readings  of  barometer  are  furnishetl  by  the  meteorological  record. 

The  record  of  our  pendulum  observations  when  completed  was  placed  in  ibe  hand* 
of  Dr.  Bessels,  and  undoubtedly  is  now  on  board  of  the  Polaris  ;  the  pendalnm  itatrli' 
will  also  be  found  at  the  vessel. 

4.— OnSERVATIONS  ON  OCEAN  PHYSICS. 

A. — Obscf^vation  on  depth. 

Suundiiipjs  were  made  in  latitude  81"  24'  north,  longitude  64"  35'  west,  and  at  a  jfrrit 
nuiiilM*r  of  positions  in  Smith's  Sound.  The  record  of  two  soundingn  in  Siiiitk*s  Sooml 
is  now  in  my  posseHsion,  and,  together  with  bearings  of  the  positions  to  known  bra<i- 
luudH,  uppcudud  in  Paper  I.  The  record  of  all  pther  soundings  is  anion <^  Dr.  Bese^cK^ 
papers. 

B. — Examination  of  sea-bottom,  procured  hy  either  dredi/es  or  soundings. 

Dredges  were  made  at  St.  John's,  and  surface-dredgos  on  the  greatest  part  of  o:r 
route  between  Tessiusak  and  Thank  God  Harbor. 

Sea-bottom  was  taken  up  with  each  sounding.  All  dredges  and  i>ortioiis  of  <» 
bottom  were  examined  by  Dr.  Bessels ;  the  resnlts  of  these  examinations  are  reconi-»I 
among  his  papers. 

C—  Observations  on  sea-temperatare. 

Surface  sea-temperature  was  observed  by  Dr.  Bessels  and  myself  between  'Stw  Li«e- 
don,  latitude  8^"  16'  north,  and  Thank  God  Harbor,  as  also,  while  returning,  betwetea 
Thank  God  Harbor  and  Northumberland  Island,  at  most  tiroes  hourly,  bnt  8oiiietifD«-« 
every  three  hours.  They  are  very  interesting  and  instmctive  in  defining  ciUTvat<«. 
Sea-temperatures  at  the  bottom  and  intermediate  points  were  recorded  whenever  a'^ 
opportunity  was  ofiered  to  observe  them. 

The  Miller-Casella's  deep-sea  thermometer  proved  useless  when  exposed  to  the  colder 
waters  and  climate,  the  transparent  liquid  contracting  disproportionately.  All  obaer\^- 
tions  on  sea-temperature  are  recorded,  together  with  the  systematic  meteorological  ob- 
servations, and  are  among  my  papers ;  Dr.  Bessels  has  an  extract  of  aea-tempermtop* 
observations. 

D. — Observations  on  the  density  of  sea- water  simultaneous  with  observations  on  «•- 
temperature  by  hydrometrical  measurements  were  made  by  Dr.  Bessels  and  myself. 
Dr.  Bessels  also  had  a  number  of  sealed  bottles  tilled  with  sea-water  of  dilfereot  local- 
ities and  intended  for  chemical  analysis. 

E. — Observations  on  currents. 

As  I  have  stated  above,  the  observations  on  currents  were  not  directly  made,  bi* 
indirectly,  by  observations  of  sea-temperature  and  meteorological  observations :  tt- 
velocity  of  currents  could  be  deduced  from  the  log.  Along  the  coast  of  Greenland.  *: 
the  season  of  July  and  August,  observations  on  sea- temperature  ^ve  very  interstiuz 
indications.  The  sea-thermometer  gives  proof  of  a  continual  vanation  of  aorfacesra- 
temperature,  nearly  equidistant  from  the  temperature  of  maximum  denaity  of  salt- 
water. Per  example :  at  one  locality  we  find  the  temperature  +43"^ ;  not  ^r  fron  •: 
we  find  it  -f  35^ ;  this  shows  that  surface  and  undercurrents  are  intermingling,  caaa«w 
by  their  almost  equal  specific  gravity. 

Crossing  Smitlrs  Sound,  and  getting  within  the  vicinity  of  tbe  west  ooaat,  we  m^ 
a  cold  current,  directed  to  the  southwest,  which,  higher  up  in  Kennedy  ChaBcrl 
Polaris  Bay,  and  Robeson  Channel,  was  noticed  to  take  np  the  entire  width  of  tlix* 
straite.  The  direction  of  this  current  was  beautifully  illustrated  by  a  line  «>f  ieeb^r*^ 
seen  in  Smith's  Sound,  bearing  northeast  and  southwest.  The  velocity  of  tbe  cnrrrB: 
I  computed  from  the  log,  making  use  of  our  observations  of  latitude  61-  i4  atir.b. 
64^  35'  west,  and  found  it  to  be  nine  miles  per  day.  This  was  after warda  verified  1> 
the  computed  distance  between  the  position  the  vessel  got  beset  in  and  tbe  poMt.c  • 
she  broke  out  at,  giving  thirty-six  miles  for  a  four  day's  drift.  The  posiUoa  »be  r" 
beset  in  depended  upon  the  observations  of  latitude  81"^  iJ4'  north,  longitude  M  .*-* 
west,  and  the  log;  the  position  she  broke  out  at  depended  apon  Thank  God  Har^^* 
and  the  log. 

F.— Tidal  'observations  were  made  at  Thank  God  HarlK>r  by  some  of  the  •*»•*' 
with  a  tide-guage,  constructed  on  Dr.  Hayes's  plan.  These  observations  extend  ovrr  U' 
entire  winter,  from  September,  1871,  to  June,  1872,  are  made  at  times  every  tenmiecae^ 
or  half-hourly,  or  liMiriy,  and  their  record  is  among  Dr.  Bessels's  papera. 

The  rise  and  fall  of  the  tide  is  small ;  the  age  of  the  tide  nearly^iirenty-fonr  bso 
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5. — METEOUOLOGICAL  OBSKRVATIOXS. 

A. — ObaervatioHa  on  atmospheric  pressure. 

'urioff  the  voyage  troni  New  London  to  Thank  God  Harbor,  observations  were  made 
ry  three  hours  with  a  marine  barometer  and  an  aneroid ;  both  instruments  were 
t  compared  with  Green's  standard  barometer,  No.  739  (f ) ;  the  indications  of  the 
)meter  were  very  marked  over  every  branch  of  a  cold  current,  as  also  their  gradual 
'ea.se  and  decrease  in  approaching  or  distanciD>;  the  parallel  of  maximum  pressure, 
iiistrument-s  were  kept  in  a  shelter,  fastened  to  the  port  side  of  the  wheel-house, 
their  indications  corrected  for  temperature,  elevation,  and  instrumental  error.  At 
ter-quarters  observations  on  atmospheric  pressure  were  made  hourly  at  the  observ- 
y  with  Green*8  standard  barometer,  No.  739  (?),  and  were  corrected  for  tempera- 
;,  elevation,  and  instrumental  error.  The  elevation  above  the  mean  level  of  the  sea 
terrained  in  the  fall,  and  again  in  the  spring,  by  the  theodolite,  aud  I  constructed, 
^aplace's  formula,  a  table  giving  the  correction  for  said  elevation  at  temperatures 

I  -]~b(J>^  to  — 50°.  All  the  barometers  in  the  possession  of  the  expedition  I  kept  care- 
ts compared ;  it  frequently  was  found  necesjjary  to  clean  the  mercury  of  No.  739  (?) ; 

II  such  occasions  comparisons  were  made  before  and  after  its  cleaning. 

ie  motion  of  the  barometer-column  was  very  marked,  with  northeast  and  south- 
t  winds,  being  very  fluctuating  and  generally  high,  but  falling  with  a  northeast 
I,  and  very  low,  but  rising  with  a  southwest  wind.  These  indications  are  very  sig- 
ant,  and  varying  according  to  season.  In  the  fall,  when  an  immense  quantity  of 
$tiire  is  precipitated  from  the  higher  regions  in  form  of  fogs,  frost,  smokes,  snow,  and 
lation  of  fresh-water  ice  on  the  sea,  the  barometer  is  very  low  ;  the  same  in  spring, 
n  active  evaporation  of  snow,  ice,  and  water  is  going  on.  Between  Thank  God 
hor  and  Northumberland  Island  hourly  observations  were  made  and  corrected.  A 
ber  of  measurements  of  elevations  by  aneroid  I  made  at  and  between  Polaris  and 
man's  Bay.  Before  I  left  Washington  I  compared  Green's  No.  739  (f)  with  the  bu- 
standard  and  NaVal  Observatory  barometer. 

— Observations  on  temperature  were  made  every  three  hours  on  our  voyage  north, 
y  hour  on  our  voyage  south,  and  at  winter-quarters. 

ter  my  separation  from  the  vessel  I  made  some  notations  of  temperatnre,  which 
ippeuded  in  Paper  II.  On  our  voyage  north  the  influence  of  cold  sea-currents  over 
>spheric  temperature  was  especially  marked.  On  several  other  journeys,  it  was  al- 
i  observed  that  ice  will  form  on  the  salt-water  whose  temperature  is  below  32°,  even 
a  the  atmospheric  temperature  is  -f  40°  and  higher.  This  ice-formation  is  congealed 
I- water,  which  partly  melts  off  the  surface  of  drifting  ice  and  partly  condenses 
?on  from  atmospheric  moisture.  At  winter-qnarters  I  operated  very  carefully,  In 
r  to  get  true  observations  of  atmospheric  temperature.  As  soon  as  practicable 
our  arrival  at  Thank  God  Harbor,  I  made  at  the  observatory  a  long  series  of  com- 
mons, at  different  temperatures,  of  all  thermometers  on  board.  Green's  thermome- 
after  application  of  their  correction,  previously  determined  at  Wash ingt4>n,  agreed 
»8t  to  the  tenth  of  a  degree ;  especially  two  mercurial  thermometers,  of  which  I 
ted  one  as  standard.  Casella's  thermometers  showed  more  or  less  irregnlarities, 
h,  I  think,  was  caused  by  their  being  encased  in  wooden  frames.  A  great  number 
lerinometers  were  suspended  in  the  shelter  **  5,"  pi.  (1,)  on  a  revolving  drnm  of 
e-work.  The  temperature  was  noted  always  by  the  standard,  but  at  the  freezing 
le  mercury  all  thermometers  in  the  shelter  were  registered,  corrected  according  to 
ious  comparison,  and  the  most  probable  temperature  of  the  melting  of  mercury 
ced.  The  melting-point  of  mercury,  by  repeated  operations,  as  described  above, 
found  — 39°.8.  One  of  Green's  spirit-thermometers  most  correctly  showed  the 
erature  of  melting  of  mercury  by  applying  the  correction  found  from  previous 
»arison.  This  thermometer  I  selected  for  the  notation  of  atmospheric  temperature 
V  melting  of  mercury.  Very  annoying,  in  regard  to  the  observation  of  thermome- 
wa»  the  almost  continual  snow-drift,  which,  besides  burying  the  thermometers  en- 
r,  almost  blinded  the  observer.  I  am  astounded  how  quick  a  tolerable  observer, 
under  such  difficult  circumstances,  will  acquire  the  routine  of  Just  bringing  the 
of  a  lantern  to  bear  upon  a  thermometer,  and  reading  it  correctly  to  one-tenth 
decree  during  the  period  of  one  second.  At  Thank  G(3  Harbor  the  highest  tem- 
uro  observed  was  between  4-40°  and  -|-50°  ;  the  lowest  temperature,  —58°,  oc- 
»d  in  January,  but  March  was  the  coldest  month. 

the  fall,  with  a  northeast  wind,  the  temperature  would  rise ;  with  %  southwest,  it 
d  fall.  In  spring  a  northeast  wind  would  be  preceded  by  high  temperatnre,  de- 
inj^  after  the  northeast  wind  had  set  in  ;  a  southwest  wind  in  spring  was  preceded 
\v  temperature,  rising  after  the  wind's  arrival.  In  winter  a  northeast  wind  pre- 
l  by  low  temperature  would  produce  a  slow  rise ;  a  southwest  wind  preceded  by 
^niperatrre  would  produce  a  rapid  rise  of  t-emperatnre. 

— Observations  on  winds  were  made  every  three  hours  on  our  voyage  north,  every 
on  our  voyage  south,  and  at  winter-quarters.    The  direction  of  winds  on  board  of 
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the  vessel  was  dctcrmtued  by  coinpariuc  it  with  the  compass  and  application  of  nuig 
netic  declinatioii.  The  velocity  of  wiuds  was  fonud  by  the  anemometer  erected  o&  tb** 
quarter-deck,  port  side,  or  the  curreut  meter  wheuever  the  former  was  obstnirtdl. 
Between  St.  John's  and  Ne^'  London  one  cup  of  the  anemometer  was  carried  over- 
board, and  as  I  wished  to  reserve  one  anemometer  for  winter-quarters  observational 
continued  the  observation  of  the  anemometer,  running  on  three  cups,  and  deduced  tnit- 
velocities  from  its  indications  by  the  formula — 

^'-^  3W, 

which  I  constructed  in  the  following  manner : 
Let 

P  represent  the  force  of  wind,  in  pounds,  on  a  square  foot. 

L  resistance  of  atmosphere  upon  one  cup  during  one  revolution. 

R  friction  at  spindle  while  in  motion  on  four  cups. 

R'  friction  at  the  spindle  while  in  motion  on  three  cups. 

a  area  of  the  half-sphere,  forming  the  concave  slide  of  a  cup. 

b  area  of  the  base  of  the  cup. 
During  one  revolution  of  a  cup,  the  direction  of  the  wind  forms  with  the  base  of  tl' 
cup  all  consecutive  values  of  angles,  (from  U^  to  360"^,)  and  therefore  the  force  exert«ti 
upon  a  square  foot  of  the  cup  at  any  time  is  expressed  by — 

P  sin  z 

but  during  half  a  revolution  the  wind  exerts  its  force  upon  a,  and  during  tbootb>r 
half  upon  b;  expressing  the  differential  of  z  by  d  j,  and  the  entire  force  exerted  h.vtL- 
wind  upon  one  cup  during  one  revolution  is  equal  to — 

P/singdg  (0—180)  ,   P/sin  g  <i  ^  (180  — afiO)    ,  _  2  P  («  —  h) 

d^  '^  dz  '  dz 

and  upon  four  cups,  equal  to — 

RPJa^b) 
d  z 

this  force  is  diminished  by  the  resistance  of  atmosphere  4  L  and  friction  R,  andtk 
total  force  in  action  becomes — 

«P(f->>-(4L  +  R) 
dz 

In  a  similar  manner,  the  total  force  in  action  upon  three  cups  is  equal  to — 

d  z 

But,  according  to  the  law  of  inertia,  two  forces  are  proportional  to  the  manes  tbr} 
set  in  motion ;  and  also  to  the  velocities  they  communicate  to  said  masses.  Expre»io: 
the  mass  or  weight  of  four  cups,  stems  and  center-piece  by  W, ;  the  weight  of  thm 
cups,  stems  and  center-piece  by  W ;  the  velocity  of  foar  cnps,  ander  preasare  P.  b^ 
Vz ;  the  velocity  of  three  cups,  under  pressure  P,  by  »,  we  will  have  the  eqnatioa— 

^  ^  <>  ~  ^^  -(4  L  +  R) 

8P(fi—  5)  — (4L4-R)  dz 
6P(a— 6)  — (3  L-hh')<f«' 

Jl=  W,  r, 

considering  that  the  velocities  of  the  cups  at  any  time  are  proportional  to  the  iodK-i* 
tions  of  tlie  anemometer,  and  if  we  express  the  indications  of  the  aueinometer  «bil- 
running,  respectively,  on  four  and  three  cups,  and  under  iaflaeoce  of  preoure  P.  ^} 
\ii\  V,    we  have— 

V.  ^v^_.4W  XT   ^^ 

V  V  3Wx        ^'  ==  ^3W. 

At  winter-quarters  the  direction  of  the  wind  was  determined  by  reference  tomari^^ 
field-points,  whcse  true  bearing  was  known  accarately.    The  anemometer  was  tsvciti 


transforming — 


W,r, 
Wr 

W*   r. 

""    Wc 

_4W 
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ibont  fifty  yards  from  the  observatory,  free  of  obstraction  ;  the  velocity  of  wind  was 
irly  determiQed,  and  the  nnmber  of  miles  for  the  precediog  hour  noted  also. 
u  cases  of  doubtful  observations  or  very  light  winds,  the  current  meter  was  besides 
n^bt  into  action.  Anemometers  were  al\(ay8  kept  in  the  best  order ;  Mr.  Sherman, 
eDjrineer,  repaired  the  spindles  several  times  by  replacing  the  brass  tops  by  steel 
I.  Frequeut  comparisons  of  anemometers  and  current  meter  were  made.  The  prin- 
il  direction  of  high  winds  and  gales  at  Thank  God  Harbor  was  northeast  in  fall 
spring,  and  nortneast  and  southwest  in  winter ;  the  entire  winter  was  almost  a 
inuation  of  heavy  gales. 

ortbeast  gales  showed  different  features,  and,  as  it  appears,  these  characteristics 
e  very  marked,  if  I  distinguish  two  classes  of  northeast  gale : 
Such  as  were  the  primary  impulse  of  a  violent  commotion  of  atmosphere,  inducing 
nth  west  gale  at  an  adjacent  place. 

Such  as  were  induced  by  a  southwest  sale  in  action  at  an  adjacent  place. 
is  evident  that  in  the  arctic  regions,  where  sea  channels  and  streaks  of  land  follow 
gular  order,  polar  currents  will  always  select  thoir  paths,  cither  on  land  or  on  sea, 
;cordance  with  the  greatest  tension  of  atmosphere,  dependent  upon  the  season ; 
will  induce  a  southwest  wind,  which,  on  the  contrary,  selects  its  path  wherever  the 
\  the  most  rarefied ;  a  mutual  displacement  takes  place,  and  two  gales  blow  in  op- 
c  directions  at  adjacent  places.  This  frequently  was  actually  observed  at  Thank 
Harbor  and  vicinity. 

re  are  the  characteristics  of  the  two  classes  of  northeast  gales  : 
leu  a  primary  impulse,  a  northeast  wind  was  always  preceded  by  high  atmos- 
c  pressure,  low  temperature,  and  almost  entire  absence  of  moisture ;  veerings  at 
oumiencementand  close  of  the  gale  were  in  accordance  with  the  law  of  g3'ration. 
ig  the  gale  the  barometer  would  fall,  the  thermometer  would  rise,  and  relative 
dity  increase. 

len  a  secondary  action,  a  northeast  wind  was  jireceded  by  low  atmospheric  pres- 
bigb  temperature,  and  low  relative  humidity  ;  veerings  before  and  after  the  gale 
[thice  contrary  to  the  law  of  gyration.  During  the  gale  the  barometer  would  rise 
y.  temperature  would  almost  remain  stationary,  and  relative  humidity  would 
use  rapidly. 

f  hwest  gales  also  had  two  different  characteristics : 

'receded  by  low  barometer,  high  temperature,  and  relative  humidity ;  veerings 
!  and  after  the  gale,  in  accordance  with  the  law  of  gyration ;  rise  of  barometer, 
■  thermometer,  and  stationary  relative  humidity  during  the  gale, 
'receded  by  low  atmospheric  pressure,  high  temperature,  and  low  relative  humid- 
eering  before  and  after  the  gale,  contrary  to  the  law  of  gyration ;  rise  of  barom- 
',iU  of  thermometer,  and  rapid  rise  of  relative  humidity  during  the  gale. 
»citie8  above  forty  miles  per  hour  were  very  frequent ;  light  and  pleasant  winds 
observed  from  all  points  of  true  bearing. 

r  my  separation  from  the  vessel,  I  frequently  noticed  the  direction  of  the  wind, 
notations  I  append,  in  Paper  II. 

ObHcrvations  on  clouds  were  made  at  times  of  systematic  observations;  forma- 
n'uiilar  to  those  known  in  our  climates,  were  noted ;  strata  were  prevalent,  and 
nis  cloud  was  seen  in  the  region  of  cumuli. 

E. — Ohaervations  on  precipitations ^  <f-c. 

ipitations  in  form  of  heavy  snow  or  rain  were  rare,  but  very  frequent  in  the 
r  fo<j:,  frost,  smoke,  haziness,  and  light  snow.  It  frequently  was  observed  during 
ntuerthat  when  moisture  was  precipitated  over  an  area  consisting  partly  of 
111  partly  of  ice,  it  would  take  the  form  of  rain  on  land,  but  the  form  of  snow  on 

)l>servations  on  ozone  were  made  daily ;  no  ozone  was  obtaiued  on  our  voyage 

more  or  less  ozone  was  noted  at  winter-quarters,  and  some  on  our  voyage 

At  winter-quarters,  and  during  the  winter,  the  greatest  amount  of  ozone  was 

il    with  northeast  winds,  but  especially  with  heavy  snow-drift;s.    During  the 

•  ozone  was  very  abundant,  and  decreasing  in  the  faJl. 

G. — Observations  on  solar  and  terrestrial  radiation. 

11  ^H  of  the  vacuum  black-bulb  thermometer  and  the  free  black-bulb  thcrmom- 
re  taken  hourly  in  1^2,  while  the  sun  was  above  the  horizon. 

•  tbermometers,  after  a  rigorous  comparison  with  the  standanl,  I  placed  in  a 
tal  position  on  crutches,  about  half  a  foot  above  the  ground,  whore  I  spread  a 

canvas,  thickly  covered  with  cotton  wadding. 
vatioDS  on  terrestrial  radiation  were  made  hourly,  at  Thank  God  Harbor,  with 

l>nlb  spirit-thermometer,  which,  after  comparison  with  the  standard,  I  placed 
izontal  position  on  crutches,  its  bulb  immersed  in  cotton  wadding. 
eel  bnlb  spirit-thermometer  was  placed  in  a  horizontal  position,  its  bulb  in  the 
sh  silvered  concave  mirror,  and  frequently  observed.  ^^  ^/^/^T^ 
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The  vacnum  solar  radiation  thermometer  at  times  showed  above  +  lOCK'. 

The  terrestrial  radiation  thermometer  at  times  showed  close  to  —  70-^.  Condenm- 
tioQ  of  moisture  on  instruments  placed  out-doors  in  form  of  beautiful  crystals,  ( an- 
besques,)  took  place  quite  frequently. 

H. — Obserraticns  on  cryataUization  of  snotc. 

All  snow-crystals  consisted  of  hexas^nal  prisms,  either  single  or  in  numbers,  arrans^'i! 
to  forms  similar  to  those  observed  by  Scoresby  aud  Belcher.  When  single  they  fre- 
quently were  deformed,  and  quite  frequeutly  diiforent  forms  were  precipitated  simul- 
taneously. 

I. — Observations  on  moisture  with  the  psyclirometer  were  made  every  three  hours  <»•. 
our  voyage  north  ;  hourly,  ou  our  voyage  south.  At  winter-quarters  I  took  special  car' 
to  operate  in  such  a  manner  as  to  enable  me  to  keep  an  honrly  continuous  sertei  of 
observations  on  relative  humidity  and  dew-point.  In  order  to  judge  such  observatioD« 
as  to  their  accuracy,  and  to  operate  accordingly,  it  was  necessary  to  once  coastmct  ^ 
table  exhibiting  relative  humidities  and  dew-points,  at  temperatures  between  (h'  aoil 
—  50^.    This  I  executed  in  the  following  manner : 

1.  I  computed  the  elastic  force  of  vapor  of  saturated  air  for  every  tenth  of  a  dogr»*<. 
by  the  exponential  formula  : 

log  €  ^  a  —  6A*  —  eB« 

log  A  ^  1.9940493  D  Q  log  6  =  0.139774:? 

log  B  =  1.9983438  Q  D  log  c  =  0.6924351 
a  =  6.2640348. 

which  formula  represents  best  Regnault's  entire  experiments  on  the  elastic  fi>.tv  ••'■ 
vapor  of  water. 

2.  The  elastic  force  of  vapor,  corresponding  to  readings  of  the  piyclirometer,  I  cih-- 
puted  by — 

^__  ^14.256  (/  —  n 
^     1240.2  —  X  V 

3.  Corresponding  relative  humidity  found  by — 

/lOO 

4.  Corresponding  dow-poiuts  found  directly  from  results  of  (I.) 

I  then  prepared  a  spirit-psychrometer  by  cutting  off  the  lower  part  of  the  frant*  •  ^ 
the  two  best  Casella's  spirit-thermomt)ters,  to  bring  their  bulbs  under  perfect  expj»sr*' 
to  the  air.  A  thin  muslin  was  tied  to  one  of  the  bulbs,  and  both  therniometeni  vrrr 
rigorously  compared  with  the  staudard  by  which  their  relative  oorrectioo,  differpc*^ 
of  indications,  were  accurately  ascertained.  Daring  the  entire  winter  hourly  obtero 
tionsof  the  psychrometer  were  made,  and  the  relative  humidity  and  dew-point  ^^ 
duced  therefrom  in  the  manner  shown  by  the  following  example : 

Reading  of  standard  —  20.3 

Correction  to  naval  standard  —   0.4 


Trme  temperature  of  atmosphere  —  20.7 

A.  B. 

Reading  of  dry-bulb.  Reading  of  wet-bolh. 

—21.2  —21.3 

Difference  of  A  and  B  when  dry  —  0.3 


—21.6 

—  21.2 

Difference  of  dry  and  wet-bulb  +  0.4 

—  20.7 


True  temperature  of  wet-bulb  —  21.1 
Entering  the  table,  previously  constructed,  with  temperature  of  wet-ha]b=-~^- 
and  difference  of  dry  and  wet  bulbs  =  0.4,  the  corrt^sponding  relative  hnmidit>  » 
dew-point  would  be  found  immediately.     I  frequently  experiuiente<l  with  R<*c*ka-- 
dew-point  instrument  for  tlie  verification  of  psychrometer  obHcrv^ions,  having  i* 
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onsly  ascertaflied  the  rjelative  difference  of  the  two  thermometers  of  the  instrument 

'  rigorous  comparison  with  the  standard. 

The  following  example  will  show  how,  from  the  indications  of  the  instrument,  I  d^ 

iced  the  true  dew-point : 

Reading  of  standard.      — 23.4  Reading  of  dry  thermometer.    —25.2 

Correc'n  to  naval  stau*d —  0.4  Temp,  of  atmosphere  — 23.8 

True  temp,  of  air. —  23.8  Correction  of   dry  thermometer  4-1.4 

[Reading  of  wet  thermometer  —  27.8 

Difference  of  dry  and  wet  bulbs,  when  both  dry  —  0.7 

+  1.4 

True  dew-point  —  27.1 

tininltaneons  observations  of  psychrometer  and  dew-point  instrument,  when  re- 
led  in  the  described  manner,  resulted  in  values  of  the  dew-point  never  differing  by 
re  than  0*^.5. 

'he  general  features  of  atmospheric  moisture  at  Thank  God  Harbor  are  very  marked, 
fall  almost  perfect  saturation  took  place  by  tho  gradual  precipitation  of  moisture 
uninlated  in  higher  regions ;  in  January  almost  entire  dryness  was  observed,  and 
ipring  a  rapid  increase  of  relative  humidity  is  on  record.  The  fluctuation  of  moist- 
,  in  relation  to  certain  winds  and  atmospheric  pressure,  I  have  already  described. 
[. — ^Experiments  on  atmospheric  electricity  were  made  during  the  winter,  but  with- 
result.  Both  instruments  used,  a  gold-leaf  electroscope  and  an  electrometer,  con- 
icted  especially  for  the  expedition,  were  very  sensitive  and  were  frequently  hoisted 
ft  pole  to  the  height  of  from  twenty  to  tbirty  feet,  but  without  result.  I  afterward 
^tructed  a  collection  apparatus  similar  1o  the  one  first  described  by  Romershausen, 
permanently  connected  the  same  in  the  proper  manner  with  the  electroscope. 
i  arrangement  would  enable  the  observer  on  watch  to  at  once  notice  the  presence 
tmospheric  electricity.  I  frequently  tested  this  apparatus  by  applying  an  electri- 
l^lass  cylinder,  w^hen  the  gold-leaf  would  immediately  diverge.  The  collection  ap- 
itus  was  mounted  on  a  pole,  twenty-tive  feet  high,  and  properly  insulated;  the 
broscope  had  a  ground  connection  by  which  it  could  be  switched  off. 
— Auroral  phenomena  were  of  frequent  occurrence  in  latitudes  between  50^  and65o 
h,  and  very  brilliant;  rare  in  latitudes  between  65°  and  75°  north,  and  frequent  at 
;er-qnarter8,  but  faint,  and  only  exhibiting  white  light.  The  general  characteris- 
of  aurora  at  Thank  God  Harbor  were  one  or  more  continuous  arches  of  perfectly  ' 
'.e  light  and  faint  streamers,  which  were  observed  at  almost  all  points  of  true  bear- 

These  streamers  at  most  times  were  observed  directly  opposite  the  true  bearing 
le  sun,  then  below  the  horizon.  Luminous  appearance  of  the  heavens  in  a  similar 
Jon  to  the  sun  was  also  very  frequent,  and,  after  a  prolonged  discussion  of  the  sci- 
ic  members  of  the  expedition,  classified  as  aurora.  Only  one  complete  aurora, 
in<;  three  different  coronas  and  of  a  rosy  tint,  is* on  the  record  of  Thank  God  Har- 

This  auroral  display  took  place  in  the  evening  of  some  day  of  February,  1872, 
1^  the  morning  of  which  fluctuations  of  the  needle,  through  about  12°,  were  ob- 
id  ;  smaller  disturbances  were  observed  during  the  display.  This  aurora  un- 
tedly  is  identical  with  the  great  aurora  of  February  4, 1872,  as  it  is  the  only  red 
ecn  by  us.  Not  being  in  possession  of  an  instrument,  observations  on  the  auroral 
ram  could  not  be  made.  At  times  haziness  and  slow  precipitation  of  very  minute 
-  crystals  accompanied  auroral  displays.  Experiments  on  the  fluorescence  of  the 
>a  have  not  been  made. 

M. — Obaervatioru  on  height  of  ttcilight  arcs, 

ilil^ht  arcs  were  observed  even  when  the  sun  had  its  greatest  south  declination  ;- 
iiratiou  of  twilight  was  always  recorded.  I  also  made  several  measurements  with 
extant  of  the  height  of  the  twilight  arc,  but  not  as  frequently  as  I  would  have 
kl  to  do,  had  the  light  and  state  of  atmosphere  been  more  favorable  in  rendering 
re  sufficiently  distinct  for  measurement.  This  measurement,  when  compared 
tho  sun's  declination,  always  showed  an  18°  distance  of  the  twilight  arc  from  the 

N. —  Optical  phenomena, 

a$?es,  haloB,  parhelia,  and  paraselene  were  of  frequent  occurrence ;  observations  on 
>larization  of  light  of  the  sky  could  not  be  made  for  want  of  an  instrument. 

O. — Observations  on  meteors, 

rea.t  number  of  shooting-stars  were  observed,  especially  in  November ;  several 
-J  ineteors  are  on  record.  ^-^  , 

Digitized  by  VjOOQ IC 


1020        REPORT  OP  THE  SECRETARY  OF  WAR. 

P. — Miscellaneous  observations. 

The  line  of  perpetual  snow  must  be  placed  above  the  height  of  1,700  feet,  as  in  July, 
1872, 1  found  such  an  elevation  entirely  bare  of  sno^. 

Observations  on  evaporation  were'  made,  but  bad  to  be  abandoned  ou  account  of  cod- 
densation  of  atmospheric  moisture  and  snow-drift. 

Minute  drops  of  mercury  froze  as  readily  as  large  masses. 

After  our  arrival  at  Thank  God  Harbor  I  selected  the  times  of  observation,  sothsi 
three  of  them  were  taken,  respectively,  at  7.35  a.  m.,  4.:55  p.  m.,  and  11.35  p.  m.,  Waah- 
ington  mean  time. 

On  our  voyage  north,  all  observations  were  made  by  Dr.  Bessels  and  myself,  relievinj^ 
each  other  in  eight-hour  watches.  From  our  arrival  at  Thank  God  Harbor  until  the 
middle  of  January,  I  observed  the  instruments  during  sixteen  hours  and  Dr.  BesseU 
during  eight  hours. 

By  the  middle  of  January  I  considered  Mr.  Mauch,  whom  I  had  instructed  in  mat- 
ing observations,  sufficiently  advanced,  and  ever  afcer  Dr.  Bessels,  Mr.  Maach,aad  dt- 
self  took  eight-hour  watches. 

The  complete  meteorological  record,  corrected  and  reduced  by  me,  the  book  of  com- 
parisons, table  of  relative  humidity,  meteorological  journal,  &o.,  were  among  mj 
papers. 

An  incomplete  copy  of  the  meteorological  record,  uncorrected,  is  on  board  of  tbe 
Polaris. 

6. — NATURAL  HLSTOP.Y. 

All  notes  and  collections  referring  to  this  branch  are  in  the  hands  of  Dr.  Bessels,  with 
the  exception  of  a  botanical  collection  among  my  papers. 

7.— GHOLOGY. 

Notes  and  collections  in  reference  to  geology  are  also  uuder  charge  of  Dr.  Bessels. 

8.— NO  OBSERVATIONS  ON  GLACIERS  ARE  ON  RECORD. 

Drift- wood,  which  has  been  collected  on  the  southern  shores  of  Polaris  Bay  and  New- 
man's Bay,  and  signs  of  Esquimaux,  as  the  runner  ot  a  sled,  and  Esquimaux  wea^oo. 
are  among  Dr.  Bessels'  collection. 

The  largest  part  of  the  instruments  under  my  charge  were  lost  at  our  separation  (roa 
the  vessel ;  all  books  under  my  charge  will  be  found  on  board  of  the  Polaris,  with  the 
exception  of  the  MiiUer  Pouiliet. 

F.  MEYER, 
Observer  Signal-Servicej  V.  &  -I. 

Paper  /.    {Polaris  report) 

ASTRONOMICAL  OBSERVATIONS  IN   SMITH'S  SOUND. 

August  16, 1872. 

Artificial  horizon  and  Pistor  Sc  Martin's  sextant. 

Time  by  chronometer  F. 

Z.  lib.  49m.  18.0s.  |  28.08.  | 
F.    6b.  52m.  40.06.  |  50.0s.  j 

•     Barometer,  29.94  (aneroid.)  On  —  '^  Jt5  '. 

Temperature,  -f  34^.6.  Off  —  SC  45  . 
Sun's  altitude. 

Lower  limb.— 24°  .54'  6h.  Or^m.  11.6s. 

25    22  as      36.4 

25    30  10      09.6 

25    38  11      42.4 

25    46  13      14.8 
Latitude,  80°  01'  59" .09  N.                                  A :  84°  49'  12".4. 
Longitude,  68    49  23  W. 

By  prismatic  compass. 
Sun's  azimuth— center :  S.  18°  15'  W.  6h.  3lra.  SlOs. 

Declination,  107^  57'  44"  W. 
Cape  Frazer— S.  163^  50'  W. 
Cape  Wilkes— 8. 172   00  W. 
Head  of  Maury  Bay— S.  186   00  W. 
Cape  Barrow— 8. 191    35  W. 
Cape  N.  Shaw— 8.  209  '00  W. 
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Angnst  18, 1872. 
Artificial  horizon  and  Pistor  and  Martin's  sextant. 
Time  by  chronometer  F. 
Z.  lOh.  40m.  23.08.  |  33.08.  | 
F.    5h.  43m.  09.6s.  |  19.6s.  | 
Barometer,  29.892,  (aneroid.)  On— 28'  15". 

Temperature,  +  3P.6.  Off-35'  10". 

Snn's  altitude. 
Lower  limb.— 25^  32'.  6h.  27m.  56.48. 

48  30      56.4 

56  32      26.0 

26    04  33      56.0 

36  39      55.6 

Latitude,  79°  44'  46".5  N.  A :  89"  22'  54" 

Longitude,  69   24  37.5  W. 

By  prismatic  compass. 
Sun's  azimuth— center:  S.  19°  40^  W.  6h.  41m.  40.08. 

Declination,  107°  39'  26"  W. 
Cape  McClintock— S.  279^  15'  W. 
Cape  N.  Shaw— S.  270    00  W. 
Cape  Barrow— S.  260   50  W. 
Cape  Wilkes— S.  253   45  W. 
Cape  Frazef— S.  233   20  W. 
Point  Joy— S.  188    50  W. 
Cape  L.  Napoleon- S.  183   50  W. 


Angnst  19, 1  a.  m.  and  3  a.  m. 
Sounding — lOl  fathoms. 
Cape  Frazer- S.  230°  30'  W. 
Point  Joy— S.  197    00  W. 
Cape  L.  Napoleon— S.  186   30  W. 


August  20,  1672. 

Artificial  horizon  and  Pistor  &,  Martin's  sextant. 

Time  by  chronometer  F. 

Z.    4h.  28m.  45.08.  |  55.08.  |  On— 31'  10" 

F.  Uh.  30m.  40.0s.  |  50.08.  !  Off— 32'  15" 

Sun's  altitude. 

Lower  limb.— 44°  21'  30".  Uh.  48ra.  41.6s. 

2:J  55  51  26.8 

25  30  54  50.6 

27  35  57  41.0 

28  45  59  50.4 

29  20  12     01  14.0 

30  00  02  55.6 

30  45  05  25.2 

31  00  06  46.4 

31  40  09  06.0 

32  00  10  31.2 
32  20  12  09.2 

32  40  13  53.2 

33  00  15  47.2 
33  20  17  46.0 
:«  40  19  50.0 
Si  30  2:^  22.4 
33  20  24  24.0 
Z.    5h.  28m.  36.0i.  |  46.0s.  i 

F.  12h.  30m.  29.68.  |  33.68.  | 
Latitude,  79°  40'  39"  N. 
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August  21, 1872. 

Artificial  liorizou,  sextant,  "  Coast  Survey  No.  39." 

Time  by  chronometer  F. 

Z.  Ih.  23m.  30.08.  |  40.08.  | 

F.  8h.  24m.  50.48.  |  00.48.  | 

Barometer,  29.994.  Ou~^^  .Vf 

Temperature,  -f  42.9.  Off— 30  Mi . 

Sun*s  altitude. 

Lower  limb.-:55o  46'  20".  8b.  54m.  01.28. 

35  57  20  56      46.4 

36  08  25  59      37.6 

Z.  2b.  19m.  49.08.  |  59.08.  | 
F.  9h.  21m.  09.68.  |  19.68.  i 
Longitude,  70<^  17'  36''  W. 


August  21,  1872. 

Artificial  horizon  and  Pistor  and  Martinis  sextant. 

Time  by  cbronometer  F. 

Z.    4b.  52m.  59.08.  |  53m.  09.08.  | 
F.  lib.  54m.  19.6a.  |  54m.  29.68.  | 

Barometer,  30.013.  ^2";^'  ^" 

Thermometer,  +  42^  3.  Off— 32'  lo" 

Sun's  altitude. 

Lower  limb.— 43°  59'  05". 

59  50 

44  00  00 

00  05 

00  10 

00  10 

43  59  55 

59  45 

Z.  5b.  41m.  40.08.  |  50.08.  ] 
F.  12h.  43m.  OO.Os.  |  10.0a.  | 
Latitude:  79°  41'  33".6K. 


[2b.  14m. 

17.2s. 

15 

41.0 

17 

35.6 

19 

09.6 

21 

03.2 

22 

35.6 

25 

2a6 

26 

41.0 

August  24, 1872. 

Artificial  horizon  and  Pistor  &  Martin's  sextant. 

Time  by  cbronometer  F. 

Z.  10b.  43m.  54.0s.  |  44m.  04.08.  | 
F.  5h.  43m.  50.08.  |  44m.  OO.Os.  1 
Barometer,  30.238.  On— 31  I'' 

Thermometer,  -f  32.4.  Off-»  *' 

Sun's  altitude. 
Lower  limb.— 21°  IH'  20"  6h.  I81B.  X^^ 

Upper  limb.— 22     34    30  2i»     »^ 

Lower  limb.-22    34    30  32     »i 

Z.  12h.  06m.  17.0  |  27.0  I 
F.  7b.  06m.  10.0  I  20.0  I 
Latitude.  790  36    10".5N. 
Longitude,  68  09   06.0  W. 
•Sun's  azimuth— center :  S.  18°  50'  W.  6h.  35ni.  U*^ 

Declination :  107°  48'  52"  W. 
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August  24,  1872. 

Bearings. 

Cape  L.  Napoleon— S.  199°  20'  W. 

Point  Joy— S.  210  00  W. 

Cape  Frazer—S.  233  50  W. 

Cape  Wilkes— 8.  244  00  W. 

CapeBarrow— 8.  250  00  W. 

CapeN.  Shaw— 8.256  00   W. 

Cape  McClintock—S.  262  50  W. 

Cape  L.  Von  Bnch— 8.  288  30  W. 

Cape  G.  Back— S.  290  40  W. 


Bearing. 
Ingeraoll:  S.  47- W. 
[ugletield:  8.117°  W. 


October  9,  1872. 

By  prismatic  compass. 

Latitude. 

78<^  38'  30"  N. 
780  34'  06"  N. 


Longitude. 
710  12'  31".  3  W. 
72^  14'  40".  2  W. 


«-»«»«!  [:o"Ste!7yo'i'ii".3W.  !°f  Ol'-er . 


Paper  IL 

DIBECTION  OF  WIND  AFTEB  8EPABATI0X  FROM  VEH6EL. 


Lat- 
itude. 

Lonffi- 
tnde. 

Direction 
of  wind. 

Tempera- 
ture. 

I>^*«-         itude. 

LoDgi-  !  Direction 
tude.   1  of  wind. 

Tempera- 
ture. 

1      o     , 
77  35 

o     / 

S.E- 
N.K. 
N.E. 

o 

1878.            o    ' 
Nov.  23 

o    / 

-      .! 

N. 

N. 

N.W. 

o 

1 

24      ; 

25     

t 

26 

W. 

' 

27 

W. 
W. 
W. 

0 

0 
NW. 
NVV. 
NW. 
NW. 
NW. 

W. 

SW. 

S. 

NW. 

NW. 

0 

w. 
w. 

0 

w. 
w. 

0 

0 
N. 

w. 

N. 
0 

1 

28  .  i 

29... 

S.E. 
S.K 
S.E. 

30 



Dec     1     .|      

::: 

2 

'i::::::;: 

3:::i::;::::::::::::: 

1 : 

E. 

N.E. 

0  and  £. 

+  5 
+  2.5 

4       ' 

—  9 

5      1     

—  15 

^  ::i::::::::  "  ::' 

—  4 

0 

7...      74  04 
8... 

67  53 

-  1 

0 
0 
0 

/ 

-  5 

9       1   

-12 

—  13 

0 

N.W.&N. 

10 

-18 

-17 

N.  &N.  E. 

11           

—21 

-26 

12 

-21.5 

13 

—  19 

N. 
N. 

N. 

14 

-25 

15 

-20 

16 

-  3 



17 

-  1 

"■8.E.'"" 

-N. 

N. 

N.W. 

W. 

0 

0 

0 

-  4 

18...' 

4-1.5 

+  5 

19  T :::: 

+  2 

20. ..1 

-1-  4 

21 

+  9 

22  ..1 

-f  6 

-14 

23. ..1 

1 

NW. 

/-=>9 
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Date. 

Lat- 
itude. 

Longi- 
tude. 

1872. 
Dec.  24... 

o  / 

1 
o  / 

25 

26  . 

27... 

28 

29... 

30 

31 

1873. 
Jan.   1  . 

2 

3  -. 

4 

5... 
6... 

72  07 

60  41 

7 

8... 

9 

10.. 

11 

12 

13  . 

14 

15... 

16... 

17 

18  .. 

19 

20... 
21 

70  02 

60  01 

22 

23 

24  . 

25 

26... 

27.. .|  69  32 
28   1 

60  03 

29   ' 

30 

31.. 
Fob.  1 

2  .. 

3 

4  .. 

5... 
6  . 

66  50 

1 

DircHxtlon 
of  wind. 


N. 
N. 
N. 
N. 

0 

N. 

s. 

N. 

0 

8E. 
Ch'ng'ble. 

NW. 
NW. 

S. 

s. 
s. 
s. 

0 

SE. 
NE. 
NW. 

0 

NE. 

W. 
NW. 

NW. 
XW. 


0 

N. 
S£. 

XW. 
W. 

S.£. 

X.W. 

X.W. 
&E. 

0 
S.E. 

S. 

S.W. 

S.E.,E. 

N.E.,  N.W 

X. 

w. 

w.x.w, 

as.w. 

w. 
s.  w.,  s. 

S.S.E. 

x.w. 

1  %. 


I 


0 
S.E. 


Tempera- 
ture. 


-f-  4 

-  1 
+  12 
+  « 
+  5 
+  1 
+  3 

-  4 

-  6 
-10  I 
-21  I 
-23  I 

-25  I 
-29 
-18 
-23 
-23  i 

-  2 
-23 
-25 
-25 

-30 ; 

-25  I 

-30 

-27  ' 

-30  I 

-35 

-30 

-33 

-33 

-38 

-12  ' 
-16 
-17 
_31 
-25 
-38 
_27 
-28 
-27 
-32 
_33 
_36 
-39 
-32 
-31 
-35 
-23 
-21 
_34 
Below  _40 
Below  -40 
Below  -40 
Below  -40 
Below  -40 
-34 
-24 
-19 
-24 
-26 
-22 
-19 
-19 
-16 
-16 
-13 
-10 
-17 


28. 

Mar.  1. 

9. 

3. 

4. 

5. 
6. 
7. 

8.. 

9. 


10 
11. 


12.. 
13.. 


14.. 


-10 
-10 
-  5 
-24 
-26 
-30 
-16 


15. 
15. 
16. 

17. 

18. 

19. 

20. 


21... 
22.. 


23. 


64  38 


64  19 


63  47 


62  56 


Date. 

Lat- 
itude. 

"f^t. 

1873. 
Feb.  9.. 

O   ' 

O       1 

10. 

11  . 

12  .. 

13 

14... 

15 

16  * 

17... 

1 

18 

1 

19... 

20. 

21 

22... 

1 

23 

i 

24   

.    25 

1 

26. 

27... 

Diivctiou  Tempen- 
of  wind. '     Uuv. 


W. 
W. 

X.W. 
X.W. 

W. 

W. 

W. 

W. 
0 

AV. 
W. 

W. 
X. 


I 

0     ! 
s. 

S.E.    ' 

&£.      ; 


X. 

0 
X.E. 

X.W. 
0 
X. 

X.W. 

X.W.  , 
X.W.  i 


X.W. 
0 


X.W. 

w.x.w. 
w.x.w. 

0 

0 

X. 
X. 
X. 

X. 

x.x.w. 

&K. 

E. 

X.W. 
0 

X.E. 

&W.    J 

X.W.  , 

X.     I 

I 

N.      , 

X.      .. 
X.  w. 
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Date. 

Lat- 
itudc. 

Longi- 
tude. 

Dirpction 
of  wind. 

N. 

N. 

X.W. 

N.W. 

''TuK™!    ^^- 

Lati. 
tude. 

L'»nci- 
tade. 

Direction 
of  wind. 

TeiDi>era- 
tiire. 

ilar.  24  . 

O      1 

o    / 

o 
-5 

4g 

1873. 
April  10  . . 

o    / 

o    / 

0 
0 

0 

Gl  59 

11 

25... 
26... 

-6 

+  7 

-4 

-f!» 

0 

-f20 

-r3 
+  10  ■ 

49 
+  6 

1-^  .. 
13... 

14  .. 

15  -. 

16  .. 
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Paper  28. 

WAsniNGTON,  D.  C,  Sepfember  30, 1873. 

Sir  :  In  accordance  with  instrnctions  received  from  Colonel  Mullery,  I  have  endeav- 
ored in  the  i^hort  time  at  my  dinposal  to  prepare  a  brief  preliminary  account  of  the 
«vere  cyclone  that  visited  the  shores  of  Nova  Scotia  and  Newfonndland  on  the  24th 
iiid  2r)th  of  Angust  last,  where  it  did  immense  damage;  and  have  also  given  some 
iftontion  to  the  preliminary  storm  of  Au&:ust  13  and  14,  which  was  severely  felt  on  the 
hores  of  N«w  Jersey. 

In  preparing  the  maps  which  accompany  this  report,  an  attempt  has  been  made  to 
:nther  in  from  all  possible  sources  or  information  such  meteorological  observations 
K,  although  somewhat  crnde,  may  enable  us  to  obtain  a  bt^tter  understanding  of 
he  extent  of  these  storms.  To  this  end  application  has  been  made  through  Captain 
Iowg;it«  for  the  logs  of  a  number  of  ves.sels  that  have  passed  in  or  near  the  regions 
isited  by  the  storms  in  question.  A  list  of  the  sources  of  information  will  be  found  in 
he  App^jiidix  No.  1,  and  it  is  proper  here  to  state  that  the  office  is  especially  indebted 
ri  the  kindness  of  the  Hon.  Secretary  of  State  ;  the  lion.  Secretary  of  the  Navy;  Prof, 
osepb  Henry,  of  the  Stuirhsontan  Institution  ;  Mr.  Lorin  Hlodget,  of  Philadelphia;  tht; 
i*prt^j*eiitHtiveH  at  Washington  of  the  New  York  Herald,  Times,  and  Tribune,  and  the 
►rmtoii  xidvertiser  and  Journal;  Dr.  Small  wood,  of  Montreal;  Professor  Kingston,  of 
"4>ronto;  the  captains  of  the  steamship  Snnora,  l»rig  Dorothea,  steamer  E.  M.  Arndt ; 
Ir.  T.  C.  Hill,  of  Sidney,  Cape  IJreton  ;  W.  Allison,  of  Chatham,  Capo  Breton  ;  and  Mr. 
F.  Clift,  of  Hsirbor-Gra'ce,  N.  F.,  for  courtesies  shown  in  the  supplying  of  such  material 
4  WAS  Hvailabie  for  the  purpose  in  hand.  In  Appendix  No.  2  will  be  found  a  list  of 
io.se  vessels  whose  logs  were  used  in  connection  with  the  observations  made  upon 
lore. 

Besides  the  meteorological  features  of  the  hurricane,  the  great  destruction  of  life  and 
rojierty  Invs  rendered  it  proper  that  I  should  prepare  a  brief  statement  of  such  details 
i  iiave  been  collected  up  to  this  date.  In  this  work  I  have  beHU  especially  assisted  by 
•rge.'int  Pearson,  who  lias  prepared  a  detailed  map  and  the  accompanying  table, 
Vppetidix  No.  3.)  in  which  is  sImiwu  the  geographical  distribution  of  the  damage  done 
>  life  and  property.  The  sums-total  given  in  this  final  table  are  evidently  far  within 
w  probable  truth,  and  I  have  thought  it  not  improper  to  make  the  following  slight 
Itlitioiis  in  order  to  arrive  at  a  more  correct  Uh^a  of  the  ravages  of  this  terrible  storm  : 
On (5  thousand  and  thirty-two  vessels,  of  which  four  hundred  and  thirty- Ave  were 
iiall  fiMbing-schooners^^are  known  to  have  been  destroyed  during  the  24th  and  25th  of 
nj^n.Ht  in  the  neigh Iwrhood  of  the  Gulf  of  Saint  Lawrence  and  the  Atlantic  shores  of 
r>v:i  Scotia,  Cape  Hreton,  and  Newfoundland.  On  the  other  hand,  over  ninety  vessels 
vrt'^  destroyed  by  this  hurricane  in  the  course  of  its  piissage  over  the  ocean  before 
acliiiig  Nova  Scotia,  making  a  grand  total  of  at  least  one  thousand  one  hundred  and 
vrii t y-three  vessels  destroyed  within  a  few  days  by  its  power.  Two  hundred  and  twenty- 
i  ret;  li  vesarH  detiuitely  reported  as  lost,  and  the  most  moderate  estimate  of  the  numerous 
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cases  in  which  whole  crews  are  stated  to  have  been  lost  swells  this  nnmber  to  neartj  fiv^ 
linndred,  while  if  to  this  is  added  the  loss  of  life  on  land,  and  the  loss  in  theearlirrhi^ 
tory  «)f  the  cyclone,  the  j;rand  total  amounts  to  at  least  9ix  hundred  lives.  Thesnm- 
niaVy  piven  shows  that  little  less  than  nine  hundred  buildings  were  damagi'd  or  fl**- 
stroyod  during  the  24th  and  25th  of  the  month.  Any  endeavor  to  estimate  the  Talo-- 
of  tiie  property  destroyed  is  attended  with  great  difficulties,  bnt  may  be  within  bouw.* 
if  to  the  seven  hundred  thousand  dollars  damage  done  to  wharves  and  crops  ieadd^l 
one  thousand  dollars  for  each  building,  two  thousand  dollars  for  each  of  the  lars^r 
vessels,  and  one  thousand  dollars  for  each  of  the  smaller  vessels,  which  would  pvn 
total  of  three  and  a  half  millions  of  doUars,  a  sum  that  it  will  be  seen  may  easily  It^ 
far  below  the  truth.  It  is  not  unimportant  to  here  remark  that  the  ravaj^esof  ib* 
storm  have  very  seriously  crippled  the  interests  of  the  American  and  Caiia<lian  ibi- 
eries,  and  that  the  loss  falls  with  si)ecial  severity  upon  Gloucester  and  other  citie»  vi 
New  England. 

The  following  maps  accompanying  this  report  give  a  general  view  of  the  progrf?« 
of  this  storm : 

Map  No.  VII  shows  the  meteorological  conditions  at  4.35  p.  m.,  Washington  tUL-. 
August  23. 

Map  No.  Vin  shows  the  meteorological  conditions  at  4.35  p.  m.,  August  24. 

Map  No.  IX  show^s  the  conditions  at  11  p.  m.,  Angust  24. 

Map  No.  X  shows  the  conditions  at  7.35  a.  ni.,  August  25. 

Map  No.  XI  shows  the  conditions  at  4.35  p.  m.,  August  25. 

Ou  the  latter  chart  the  previous  track  of  the  storm,  as  far  as  it  has  been  trac«i.  • 
also  given ;  and  in  Appendix  No.  12  is  a  table  giving  the  geographical  positions  of  tl- 
storm-center,  showing  it  to  have  been  one  of  ai  not  very  large  class  of  cj'clonic  stjin* 
that,  beginning  in  the  West  Indies,  work  westward  and  north wanl,  up  Wtween  t> 
Bermudas  and  the  Atlantic  coast,  and  then  turn  northeastwanl  toward  New^fonodh:)': 
It  is  scarcely  to  be  doubted  that  such  a  storm  as  this  must  have  coutinatsl  lis  ii^:^ 
for  several  days  longer  toward  Europe ;  and  it  is  an  interesting  fact  that  the  HnV^v/\ 
International  of  the  Paris  Observatory  shows  that  a  severe  storm  moved  o\rt  iN 
northern  portion  of  Great  Britain  on  the  31st  of  August,  reaching  Norway  on  the^i'' 
September;  and  although  no  logs  of  vessels  have  yet  been  received  from  theea^io"- 
half  of  the  Atlantic  Ocean  sufficiently  precise  to  establish  the  details  of  the  coonKn  • 
between  this  European  storm  and  that  of  the  preceding  days  in  Nova  Scotia,  \rt  v- 
interval  of  three  and  a  half  days  is  so  short  as  to  leave  no  reasonable  doubt  bat  t!a' 
they  were  identical. 

It  has  frequently  been  stated  that  while  no  doubt  could  exist  as  to  the  idenfty  - 
general  of  the  great  American  and  European  storms,  yet  that  no  single  instaiio*'-:*  - 
kind  had  as  yet  been  well  established.     It  is  to  be  hoped  that  the  i)reRent  eontnlturi- 
to  this  subject  may  be  considered  as  removing  all  doubt  on  this  matter,  althou^il 
pains  will  be  spared  to  secure  further  testimony. 

The  principal  features  of  the  weather  in  the  Middle  and  Eastern  States  dnrins;  '-- 
period  embracing  the  present  study  may  be  briefly  summarized  as  follows  : 

Ou  the  morning  of  the  12th  an  area  of  slight  barometric  depression  existed  w^*  ' 
the  Alleghanies.  The  temperature  throughout  that  region  was  of  about  theD«*rr» 
value;  the  wind  light  and  variable.  The  intluence  of  this  depression  was,  bimt^"" 
already  perceptible  on  the  Middle  Atlantic  coast,  where  easterly  wiudn  with  clontU  »: 
light  rain  were  reported,  while  over  New  England  and  Nova  Scotia  the  h»n»a«-J'' 
stood  somewhat  about  the  average  value,  with  northerly  winds  and  clear  weatlier.  V.^ 
sels  otf  the  coast  reported  northeasterly  winds,  and  thase  over  a  hundred  milwuii***" 
designated  these  as  gales.  By  the  morning  of  the  13th  the  baromet«»r  had  t"AH«T  -^^ 
cidedly  on  the  Middle  Atlantic  coast,  and  northeasterly  winds  incretvsing  aliuDi  to!': 
with  rain  prevailing  throughout  these  States,  while  in  New  England  the  prt^^un- 1  - 
slightly  risen,  it  being  apparently  highest)  at  that  time  over  Maine  and  New  Rrr- 
wick.  The  indraft  of  air  from  the  ocean  continued  during  the  13th  and  until  thi*  U" 
producing,  as  has  been  cjuite  frequently  noticed  on  other  occasions,  a  coutiniieii  iu«-r.« 
of  the  disturbance  that  had  been  initiated  the  previous  day  alon|r  the  Atlanti<'»'<^«>. 
very  heavy  rains  fell  during  the  night,  and  a  secondary  barometric  depression  Jp;»*> 
on  that  morning  to  have  been  central  over  the  peninsula  lying  between  the  Che%*i*^«»" 
and  Delaware  Bays.  It  is,  perhaps,  impossible  to  siiy  whether  this  depression  ori^i'^'ki' . 
in  Virginia  or  off  the  Atlantic  coast,  and  whether  it  had  moved  northeavst  wanl  o^3J'^•' 
north  wanl. 

This  delicate  point  could  have  been  settled,  probably,  had  we  been  able  to wMi 
any  accurate  meteorological  reports  from  the  peninsula  in  question  ;  as  it  ift.  tltr  •• 
pression  passing  through  Delaware  on  the  nights  of  the  13th  and  14th  w«ji  a{)pan  ' 
accompanied  by  two,  if  not  three  or  four,  smaller  storm-centers,  which,  beinc«»J  • 
nature  of  tornadoes,  seemed  to  have  done  considerable  damage,  both  by  nin»i  » 
rain,  in  Eastern  Pennsylvania  and  in  Maryland.  The  niost  severe  windV  »^i*  »*  * 
always  the  case,  reported  from  the  New  Jei-sey  coast ;  and,  de.*»truclive  an  tbi^  n*'ii 
cjisterly  gales  were  to  property  on  the  laud,  it  is  satisfactory  to  be  able  to  ntVi  »*•  *• 


Digitized  by  VjOOQ IC 


CHIEF   SIGNAL-OFFICER.  1027 

t«'r  of  Captain  Fi*lber,  of  the  nteamship  E.  M.  Arndt,  who  testifiefl  that,  hoinj?  on 
«« \v:iv  to  New  York  with  a  disabled  propellinof-screw^,  and  relying  ontin»Iy  U])on  the 
nils,  he  was  fortunate  enough  t^  <d)tttin  u  copy  of  the  Now  York  Ilerahl  on  the  10th 
Ant^nst,  of  the  precedinfij  day,  containing  the  prediction  of  contiuned  northeasterly 
n<ls  along  tlie  New  England  coaKt,  and  relying  npou  this,  made  a  speedy  amd  safe 
ssii'^ti  to  the  harbor  <»f  New  York,  which  ho  entered  at  fi  p.  m.,  August  V^.  The 
trm  which  on  tln^  morning  of  August  14  was  probably  central  near  Long  lirancb, 
w  J«*rsfy,  appears  to  have  increased  somewhat  in  size  and  severity  during  the  day, 
Klucing  brisk  and  high  northeasterly  winds  in  Southern  New  England,  which  in- 
tisc*  was,  however,  quite  in  Jiccordanco  with  our  previous  knowledge  of  the  diurnal 
)wth  and  subsidence  of  these  phenomena.  Owing  to  the  presence  of  a  large  body 
cold,  dry  air  to  the  northward,  the  meteor  could  advance  but  very  little  in  that 
ei-tion  ;  it  appears  rather  to  have  moved  directly  eastward,  or  posssibly  east-north- 
tward,  and,  on  the  morning  of  the  15th,  to  have  been  abiuit  one  hundred  miles 
fh  of  Cape  Cod,  while  northeasterly  winds,  diminisliing  in  force  and  backing  to 
rh.  prevailed,  with  clouds  and  light  rain,  in  New  England. 

)iirinif  the  loth  easterly  winds  with  rain  prevailed  at  Halifax,  and  the  disturbance 
ms  to  have  alumst  completely  died  away.  It  is  important  to  notice  that,  while  this 
iparjitivtdy  insiguiticant  8t<»rui  was  thus  ])assing  northeastward  over  New  .Jersey 
aid  Nova  8cotia,  the  barometer  had  stejidily  risen  at  the  Bermudas,  with  ligiit 
id.s  and  pleasant  weather  on  the  UUh,  but  with  somewhat  stronger  southwt'sterly 
kIs  and  rain  on  the  i:Uh,  14tb,  and  loth.  The  highest  pressure  of  the  nnmth  was 
uned  at  the  liennudas  on  the  18rh  of  August,  and  rainless  weather  continued  in 
«e  islands  from  the  16th  to  the  21st  of  the  month;  indeed,  the  drought  of  August 
Si'prember  h:is  been  much  complained  of  by  the  residents  of  those  ishinds.  Uijr- 
the  former  interval  the  cyclone,  which  has  been  frequently  termed  the  great 
a  Scotia  cyclone,  was  steadily  developing  some  tive  hundred  miles  to  the 
rliward.  The  first,  report  that  has  reached  ns  concerning  this  hurii(?ane  is 
lably  that  of  the  VMU  of  August,  when  the  bark  Crest  of  the  Wave  reported 
eavy  g.ile  veering  from  northeast  to  southeast  in  latitude  14^  and  longitude 
;  as,  however,  our  next  delinit<^  inf^u-mation  concerning  the  hurricane  is  dated 
.he  IHth  of  the  month,  it  would  be  too  nmch  to  assume  more  than  that  the 
ther  experienced  by  the  bark  Cre^Jt  of  the  Wave  was  intimately  associated  with 
early  history  of  the  Nova  Scotia  cyclone.  The  observation,  however,  deserves 
e  recorded,  inasmuch  as  several  of  these  stor'us  are  already  known  to  have  oiigin- 
!  Dot  far  from  the  region  in  which  the  Crest  of  the  Wave  then  was,  and  it  is 
rcini  impossible  but  that  we  shall,  by  further  diligent  collocation  of  ships'  reports, 
ble  to  c.irry  back  the  history  of  the  Nova  Scotia  cyclone  from  the  IHth  to  the  13th 
ngnst,  and  jiossibly  still  further,  and  to  show  that  this  belongs  to  the  class  of 
)ne.s  that  originate  near  the  coast  of  Sencgambia,  and  distinguished  from  those 
ori«^iiiate  further  to  the  west.  Be  this  as  it  may,  the  history  of  the  Nova  Scotia 
)ne  since  thi^  l.*<th  of  August  seems  to  be  sufficiently  clear.  It  was  at  n(»on  of  that 
in  about  latitu<lo  2'^-  and  longitude  GO-,  with  light  northeast  winds  and  falling 
nu»ter  at  the  Bermudas;  at  noon  of  August  19th  it  was  in  latitude  *22^,  longitude 
at  noon  of  August  20th,  in  latitude  27^,  longitude  ()()^ ;  at  noon  of  August  21st, 
ritnde  iWP,  longitude  07^.5,  with  falling  barometer  and  strong  northeasterly  winds 
in^  to  southeast  at  the  Bermudas;  at  noon,  August  22d,  it  was  in  latitude  l}:i^.,5, 
lon^^itnde  (>«^.r);  at  noon  of  August  23d,  in  latitude  37^  Jind  longitude  07-,  with 
1  westerly  gales  at  the  Bermndas.  At  this  time  the  barometric  depression  attrnd- 
Ijc  cyclone  seems  t-o  have  extended  to  a  distance  of  at  least  five  hundred  miles 
iwost  and  northward  of  its  center,  with  falling  barometer  and  cloudy  wt-ather 
•te<l  in  New  England  and  Canada,  while  the  report  from  Mount  Washington 
»  continued  northwesterly  winds. 

the  multiplicity  of  conllicting  accounts  concerning  the  positions  of  vessels  and  the 
licrr  expt'ri<*nc«'d  by  them  on  the  23d,  24th,  and  2r)th  of  the  mouth,  it  is  difficult  to 
y  tliut  desire  for  the  exact  truth  which  should  guide  the  study  of  nature;  and  in 
\}Xj  JiH  my  conclusion,  that  the  center  of  the  cyclone  and  its  most  terrihc  nnini- 
ioii  « if  power  did  not  pass  directly  over  Nova  Scotia,  but  kept  perhaps  two  huu- 
iniles  olf  its  coast,  I  am  aware  that  discrepant  observations  may  be  adduced 
ctiii^jj  vvith  this  conclusion.  It  is  my  belief,  however,  that  at  midnight  of  the 
•jr>tli,  the  center  of  the  storm  must  have  been  in  latitude  44^  and  in  longitude  50'-. 
s  jibont  this  time  that  the  lowest  barounjters  were  exjierienced  at  Halifax,  Sidney, 
ott*^  Town,  and  also  on  board  several  vessels  at  that  time  near  the  coast  of  Nova 
I..  J^etween  sunset  and  sunrise  of  this  night  occurred  the  greatest  destruction  of 
id  property  in  this  region,  due  to  a  terrihc  efvsterly  wind,  which  within  twenty- 
loiiiH  backed  from  southeast  to  northwest.  On  the  2.')th  at  noon  the  st4>rm  was 
«'iit  ly  central  in  latitude  44-.;")  and  longitude 54''\').  It  was  at  this  time  that  the 
r  Imronieter  was  rep<u'tird  on  the  Magdalen  Islands,  Gulf  of  St.  Lawrence.  It  is  to 
ii;ji'k«*d,  hoWiiver,  that  the  lowest  reading  of  the  barometers  in  Nova  Scotia  and 
nil'  of  St.  Lawrence  when  reduced  to  the  sea-level  do  nut  fall  below  2d.U0^Yhile 
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the  occasional  reports  of  barometric  reading  made  by  vessels  at  Koa,  inconrcct  thon-l 
they  may  be,  owingj  to  o»r  ij»norance  of  the  errors  of  the  jnstniiiients,  yet  mHlormn 
point  to  aprepsnre  at  least  as  Jow  as  2i:*.'M)  incht-s  near  the  center  of  tlie  cydojif.  O: 
the  25th  at  midnight  it  is  impossible  to  locate  the  region  of  lowest  bjiromefei  mam 
than  is  indicated  by  the  winds  at  Harbor-Grace,  Newfonndhmd,  and  C:i{»f  Hntot 
which  point  to  the  center  as  being  in  lutitn<le  4t)^and  longitude  52^.  At  nooii  -A  t'*- 
^Hth  the  center  must  have  been  about  latitude  47°.f)  and  longitude  r>()^.  At  lliNsar-." 
rate  of  progress  the  center  wonld  at  noon  of  the  'iTth  be  in  latitude  49.5,  loii^rMi  > 
54^.5.  The  accompanying  table,  Appendix  No.  XH,  gives  in  addition  to  the  imnnliM. 
positions,  which  are  coni]»aratively  well  established,  alsothe  i>ositionsc»f  the  baromrtiu 
depression  that  reached  the  shores  of  Great  Britain  a  few  days  subNeqnently,  a<?bnai 
by  tbe  Bulletin  International;  this  disturbance  was  apparently  far  less sevt-rr tla- 
that  of  Nova  Scotia,  which  is  in  accordance  with  the  well-recognized  general  nil*-  n.r 
these  storms  gradually  extend  over  a  large  circular  are?»,  and,  alter  diminishing iuli-ifr. 
completely  break  np  on  encountering  largo  continental  masses  of  dry  air. 

In  connection  with  this  brief  sketch  of  the  progress  of  the  Nova  8rotia  cyHoue.  I 
would  respectfully  direct  your  attention  to  the  fact  that  whenever  we  liuve  telejirap'.' 
communication  with  the  Bermudas  it  will  become  possible  to  greatly  «'x rend  rbf  mh* 
of  the  storm-predictions,  and  by  the  co-operation  of  the  fast.-suiling  Eunipe^ui  ^ua:v- 
ers  to  forewarn  vessels  leaving  the  ports  of  the  Uuited  States  of  tl»e  tixisteui-e  of  -u-l 
cyclone  that  may  be  in  progress  some  distance  olf  the  cosist.  It  is  indeed  eviden*  t'n* 
B»  any  portion  of  the  territory  covered  by  the  signal-service  stations  is  liable  to  >ton,> 
approaching  from  the  southeast,  southwest,  or  northwest,  it  shtiuld  be  equally  pr- 
tected,  if  possible,  on  all  sides.  The  advantages  of  an  extended  ei>rres|M>n«UMU'r  \u" 
navigators  have  been  very  strongly  felt  in  the  prosecution  of  this  work,  and  a\t-r 
considerable  extension  in  this  direction  of  the  work  of  the  signal-service  would  .<i^ ' 
to  be  justitiable. 

1  have  the  honor  to  remain,  very  respectfully,  vours, 

CLEVEL.WD  ABBE. 
AssUtantf  Ojfict  Chic/ ififfual-Offtr. 

Brig.  Gen.  A.  J.  Mykr, 

Chief  Signal- Oj^cer J  United  States  Jrwiy. 


APPENDIXES    TO   THE    REPORT    OX    THE    NOVA    SCOTIA    CYCLONE  •' 

AUGUST   24-25,  lr^7'6. 

ArpENpix  No.  I. 

The  following  sources  of  information  have  been  examined: . 

Signal-service  stations,  forms  4,  MSS. 

Signal-service  stations,  journals,  MSS, 

Canadian  stations,  forms  4,  MSS.,  (excepting  Saugeen,  Port   Dover,    Port  ^tr- 
Quebec,  and  Kingsttm,  Canada,  for  week  entling  August  30,  and  Halifax  and  Char* 
N.  B.,  for  week  ending  August  23.) 

Remarks  of  H.  Clifr,  at  Harbor-Grace,  Newfoundland.  MSS. 

Letter  of  Dr.  Smallwood,  Montreal,  September  13.- MSS. 

Letter  of  W.  C.  W.  Sobreck,  observer-sergeant,  Eastport,  Me.,  Srpt4»niVK*r  l.T  M>^ 

Letter  of  A.  B.  Williams,  obs«n-ver- sergeant,  Porthiml,  Me.,  September  l.'»,  W^*. 

Lett<jr  of  Cupt.  C.  Felber,  steamer  E.  M.  Arndt,  MSS. 

Montreal  local  observations,  MSS. 

Storm-report  of  W.  Allison,  at  Chatham,  N.  B.,  MSS, 

Meteorological  register,  in  letter  of  (filbert  Murdnck,  September  *20,  MSS. 

Meteorological  register,  in  letter  of  J.  P.  Hill,  September  22,  Sydney,  C.  B..  MS;*. 

Logs  of  steamship  Sonora,  MSS. 

Log  of  brig  Dorothea,  MSS. 

Log  of  steamship  Alhambr.T,  MSS. 

Log  of  steamer  Russia,  MSS. 

Log  of  steamer  Europa,  MSS. 

Prof  Maury*8  Paper  1503— log  of  Hammonia,  MSS. 

Log  of  steamship  Albemarle,  MSS. 

Log  of  United  States  steamer  Powhatan,  August  23,  24,  25. 

Washington  Chronicle,  September  17  (?),  IH  (f),  27. 

New  York  Herald,  from  August  11  to  September  30. 

New  York  Times,  from  August  11  t«  September  30. 

New  York  Tribune,  from  August  11  to  September  30. 

New  York  Journal  of  Commerce,  from  August  11  to  August  30,  and  from  Septra:'* 
to  September  19,  inclusive,  excepting  2,  3,  12,  IG,  17  September. 
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Btmton  Jonrnrtl,  from  Anjjnst  11  to  September  18. 
Boston  Advertiser,  from  8eptemt>er  1  t^  September  18. 
Bostou  Globe,  from  August  11  to  September  18. 
Boston  Piist,  from  Aujj^ust  11  to  An^iist  30. 

London  Times,  from  Au<(ust  24  to  September  12;   also,  letter  of  H.  B.  Wilson  in 
TimtiH  of  September  18.    File8  of  Times  imperfect. 
London  ;Stan«lard,  imperfect  tiles  up  to  September  12. 
Lojidon  Globe,  imperfect  tiles  up  to  September  12. 
London  Daily  News,  impeiiect  tiles  up  to  September  12, 
London  Telegraph,  imperfect  files  up  to  September  12. 

Charlotte  To  wu  (Prince  Edward  Island)  Patriot,  August  28,  30,  September  18. 
Yarmouth  (N.  S  )  Herald,  August  2^,  September  4,  IL 
Halifax  Tri-Weekly  Academic  Recorder,  August  29. 
Halifax  Morniuij  Chronicle,  Auijust  2S,  30,  Sept-ember  2,  4,  6,  11,  13,  16. 
Nmw  Glasgow  (NT.  S.)  Eastern  Chronicle,  August  28,  September  4. 
North  Sydney  (C.  B.)  Herald,  August  27,  September  3. 
Sydney  (C.  B.)  Cape  Breton  Advocate,  August  2S,  September  11. 
Sydney  (C.  B.)  Time.s,  Augnst  30,  September  G,  13,  20. 
Hamilton  (BHruunla)  Royal  Gazette,  Angnst  12,  ID,  26,  September  2,  9,  16. 
Newspaper  slips  inclosed  in  letter  of  Gilbert  Murdock,  September  20. 


Appkxdix  No.  II. 

hi  of  vessels  from  which  information  has  been  receired  concerning  the  Nova  Scotia  cyclone  of 

August  24-25,  1873. 


Americn,  steamship. 
Anstralia,  steamship. 
Atlantic,  bark. 
Arthur,  i»rig. 
AsMam  Vadley,  ship. 
Albemarle,  steamer. 
Athena,  bark. 
Alexander,  bark. 
Bflle  Stewart,  bark. 
Brazos,  bark. 
Cre^st  of  the  Wave,  bark. 
Dos  Ilermanos,  schooner. 
Dundee,  brig. 
E.  M.  Arndt,  steamer. 
Excflsior,  brigantine. 
Km  ma  F.  Lewis,  schooner. 

Esperanza,  . 

Ellen  S(mthdrd,  ship. 

Ella  Maria,  brig. 

Erlinbnrgh,  steamship. 

Kverhard  Delins,  bark. 

E.  M.  S*3e<ls,  bark. 

Giildfaxe,  ship. 

Hound,  brig. 

Helen  Sands,  bark. 

H.  M.  Crosby,  schooner. 

Helicon,  ship. 

Hoo^^ly,  ship. 

Hebe,  ship. 

Ht'lvetia,  ship. 

Hani  nionia,  steamship. 

I ni porter,  shij). 

Italia,  #teamship. 

J.  Morton,  brig  or  schooner. 


Jas.  Ken  way,  bark. 

Kingston,  brig. 

Lonise,  bark. 

La  Plant,  steamship. 

Lookont,  schooner. 

Lapland,  6te6*mer. 

Mary  Louise,  tishing-schooner. 

Minnehaha,  ship. 

Mary  S.  Lunt,  schooner. 

Mercur,  bark. 

Napier,  schooner. 

Nora,  ship. 

Orinoco,  bark. 

Oceanic,  steamship. 

Oak  Point,  brig. 

Pennsylvania,  steamship. 

Primera,  bark. 

Russia,  steamer. 

Reform,  bark. 

Raven  wood,  brig. 

Saint  Olaf,  steamship. 

Saltwell,  steamship. 

Sappho,  schooner. 

Susan  E.  Voorhees,  brig. 

Scindia,  steamship.  • 

Spirito,  bark. 

The  Brothers,  schooner. 

Thos.  Dunham,  ship. 

T.  Arthur,  brig. 

Ten  ax  Proposite,  bark. 

Young  Eagle,  bark. 

Zizine,  bark. 

Zuleima,  bark. 


Appendix  No.  III. 

•tails  of  loss  or  damage  incurred  in  storm  of  August  24-25, 1873,  at  Cape  Breton^  Gaspe, 
Labrador^  Magdalen  Islands,  New  Brunswick,  Newfoundland,  Nova  Scotia,  and  Prince 
Kdward  Island. 

Ves«elB  doscribed  as  fishing-schooners  entered  under  the  head  of  ** small"  vessels;  all 
her  under  the  head  of  "larger"  vessels.  ^-^  ^ 
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Lives  lost:  numbers  only  given  where  definito  information  ha«  l>een  receirnl: 
crews,  where  ''all  bauds'^  are  reported  lost,  have  been  estiuiated  at  10  for  eacu 
crew. 

Amount  of  property  in  dollars  only  contains  snch  it^ms  as  have  be^n  reporte*!. 

Bnihlings  damaged  or  destroyed :  contains  all  buildings,  of  whatever  desciiptio!:. 
whm'e  iJumberH  have  been  given. 

All  h>ss  or  damage  described  as  "immense,"  ** great,"  "several,"  "many,"'  ••inc-al- 
culable,"  "  unlimit«d/^ ''  very  large,"  »fec.,  hsis  not  been  allowed  for  in  total. 


Vessels  «lain- 
aj:ed,  strHiid- 
ed,  or  wrecked. 


Names  of  places. 


s  «s 


i 


£f    I 


CAFE  RBBTON. 


Ainslee  Lake 

Aspy  Bay 

A  nclia  t 

Brasd'Or 

B«»iiDecadie 

Baddeck,  Victoria  County  .. 
Baysdnle.  uear  Grand  Lake  . 

Bnulcderie 

Black  Rock  Light 

Big  Bra»  d'Or 

Cow  Bay 


27 


Creiphton's  Head I 

Canso.  towD,  harbor,  and  viciuity!  (d)  280 


J 


1    

W   

1        (a) 


(a) 


Carriboo  Cove,  (Straits  of  Caoso)! 

Cape  Breton ■ i  (/)  100 

Cape  Dolphin 

Cheticani  p 

East  Bay 

Foureh6 

Glacc"!  Kay 

Ingoni^he 

L"  Ardoise 

Lingan 

LouiHlxmrg 

Lo<  h  Lomond 

^yra  (or  Mire)  Bay. 


(a) 


(»■) 


Maina-dien 

North  Sydney  . 


Port  Cab'donia 

Point  Edward 

Petit  de  Grot    

Port  Iljiwksbury.. 

Piirt  H(M»d , 

Round  Inland    

Riviere  Bourgieso.. 
Sydney : 


(it) 


(A)  3 


St.  PrtoT's  . 
Scatter  io... 


(0) 


2 

7  ', 
37 

30 
3 
2 
4 
4 


a^ 


SCO  I 


rioo.ooo  . 


(e)  100, 00 


((7)200,000 


ic)  I 
100 


30 


Wharf  ditm»grd 

Break  wAter.  Aockn  «•. 
wharves  daos^p^ 


W}iarve»   i 
damiiged. 


du(* 


.1 


(0 


Two  bridTPM  «a4  nr 

I      eliurvh  d.i»i.:^J. 

Whai-A-e«   djiM^"*. 

Wharv**^.  Iiri<i2t«.  .*»> 

cburt-b  daitujct^ 


(m) 
2 

23 


ir. 

30 


2 
(*)1  1 


in) 


(r) 


70.000 
(p)  73,000 


(9) 


W}iarv«»^   <f»^k» 

I      dauiji);t-«L 
,  One  eburrfa  i 


a  All  hands  lost 

b  Thiee  vej*Hela ;  all  hands. 

c  New  licht-house. 

d  S»\  eral :  91.000  each  loss. 

e  IvO.«H  to  buiidings. 

J  Included  in  other  items. 

?Lo!iH  to  Mali  fax  undorwriters. 
Wsmlieci  ashore. 
i  Several  boats ;  not  included  in  totaL 


k  Great :  not  included  in  tntal. 
2  One  wbottner  bwt :  alt  haiuia; 
m  One  crew  ;  all  hands. 
n  Two  rreWH ;  all  bandsi 
o  Several :  not  inctoded  in  total* 
p  To  shlppiutf. 

q  Many  :  not  inc1nde<l  (n  t*«t»K 
r  S  -xertl :  not.  included  in  toUJL 
«  S.  S.  8«l(welL 
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Names  of  places. 

Vessels  dam- 
ajretl.     strand- 
ed, or  wrecked. 

1 

i| 

> 

'3 

h 

n 

Remarks. 

-^ 

2 

:ai'r  Breton— Contiuaed. 

Uifr.<4. 

1 

it  Bav  

16 

^'ciK'uniau  j;h 

2 

47 

100 

crowH  estimated  at  ten  each. 

1 

1 

Total 

.•JOet 

264 
S 

147 

$(J45. 000 

545 

GASPE. 
ratlorm 

fail  I^iip 

(0) 

Wharves  destroyed. 

t  St,  IVier 

(ft) 
40 

0. .................. ........ 

Total    

40 

2 

LABHADOB. 

f  TIrtrbor 

(0 

(C) 

(«) 

(d) 
id) 
id) 

C/iarlfH -  - 

I  i  JIT  rison 

3 

4 
1 

11  Tirkh* 

CO 

lK>»itiuii  ?) 

56 
70 

1  crt*w8  estim'd  at  too  each. 

Total 

-.111 

8 

1?^ 

-w 

M.\r:i>ALEN  I8LANUS. 
TMt  If  arbor 

(A)    60 

1 
17 

(0(*)6r, 

4 
1 

3 

Islaud ' 

r   J 

jlfii  iHliUid 

52 
(l)    30 

ml  Hav 

arry  liead 

12 

Total 

52 

92 

15 

NKW  BRLTfBWICK. 

Tnlnnrl,  near  Bactouche. .. 

Bridpe  dftina$;od. 

it'he  .- r----i 

3 

3 

Wluirfand  bridge  dam- 
a;ied. 

nil      .......................    ...... 

(d) 

;  ,l<i 

2 

Bridge. 

moo       --- ...........' 1     --  - 

nH  Point,  Shediac 

1 
13 

1 


Enjjlish  pnn-bont. 
Wliarvcft  aiid  biidges- 
daiua<;ed. 

„^.lio     

1 

, 

L* 

(m)  15,000 

(6) 

'iilitnited;  not  included  in  total, 
fvcrni  :  uot  included  in  total. 
'.-IV  Irtiffp;  not  inclnded  in  total. 
rniiieiiHe;  not  included  in  total 
' h !•••«»  crt'ws;  all  hands. 
I'-r.liTiilahlo;  not  included  in  total, 
n    laiiil.  thirty-seven  or  mure;   at  sea,  two 
lueo  Aud  four  crews. 


k  Forfv-Hix  ont8ide  of  harbor,  twenty- three  in 

Hide  t»f  harbor. 
i  Tncludinff  bark  Swift. 
k  included  in  other  items  in  total. 
/  Inclnded  in  item  lor  Magdalen  Island, 
ffl  To  railroad- track. 
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Names  of  places. 

Vessels  dam- 
aged,    strand- 
ed, or  wrecked. 

II 

St-o 

h 

ii 

Si 

Bemarka. 

1 

h 

New  Buunswick— Continued. 

1 
1 

Shin- Harbor  Point 

::::::::::::  :;::::;. 

Total    

^a 

3 

$15,000 

1 

NBWFOUXDLAXD. 

(«) 

ib) 

Cape  Kay                               ..  . 

s 

Two     chnrehes     acd 

Porf  Rich                       -   . 

(c)    1 

1 

St  John's                        

Total 

•^o 

3 

'2 

KOVA  8COTIA. 

3 
5 
4 

1 

.1 

<d) 

Vniarrea. 

li>ivflel<I  npar  Autii?onisk 

RillHnl  Wharf              

lilnrk  Kivor  nrar  Antiironish 

' 

(«) 

Ki*<lford  n«'ar  Halifax       

1 

Wharres  daaac*^- 

llmlfnrd  Kiflt*  Rniiiro 

.     1 

Military  ti»ntinU:-^  A 
Cbut^h  damsi:*^ 

BoHver  Harbor.  Halifax  County. 
('anHO  Straits  of          .         ... 

(/) 

07)    * 

ig)  19 

3 

1 
(h)    4 

15 

1 

63 

(^:inH  iTftrk   Straitfl  of  Cunflo 

1 

Cano  Sable  ott* 

Ctme  Neflrro        .         . 

9 

1 

(!apf»  St.  Gec»rj;e 

1 
1 
1 
3 

Dbvil's  iHlaud 

5 

DifTbv                          .               

FrHzor's  Point 

Gohienville 

S3 

Goose  River,  near  Giiysboro  . . . 
Goo.sH  River,  Cuuiberlaurl  County 
Guvslwro .*. 

1 
4 
8 
1 
3 
2 

1 
1 

$30,000 

100 

Wharves  dama;*^ 

Halifax     

(i) 

Harboi  Boucher,  near  Antigonish' 

Irish  Cove  near  Halifax 

(i) 

Isaac's  Harlmr  .* 

4 

1 

1 
S8 

S 

Ik)    16 

Ivi'Uipt                               * 

Ketcli  Hnrbor     

(i) 

La  Boor  Harbor 

Froin  T«»p«»ri  t^  <'«N 
euu<M:ntt«r. 

Lennox  Passage,  Straits  of  Canso 
Manrhmlf^r 

• 

100 

Owl's  Hejul        

1 

8 

24 

3 

1 
1 
4 

Pnrt  MulTuve 

1 

(0 

8.000 



'VTbarrf*  daiBi|B<<L 

I>icton 

Pietou  Landins       .     .        .... 

1 

Wharf  damiH- 

Pictoii  Island 

Point  Pleasant 

PiRite  Cove 

a  Twenty  French  flsberinen.  (?) 

b  All  hands  supposed  ;  not  includetl  In  total. 

e  Ship  SiMjtia. 

d  CouMiderabli^ ;  not  includeil  in  total. 

e  All  l)j»rn» :  not  inclnile<i  in  total. 

/  A  nnnil)er  of:  not  included  iu  totaL 

g  Include<l  iu  other  ituma. 


h  Including  ship  Ellen  $V>nthanL 
i  Several :    not  included  in  total 
k  Including  church. 
tOoe  sclHioDer;  uU  hands;    one  i 
ashore. 


tirifM 
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Xame«  of  places. 

VesHels  dam-.| 
aj^ed,     Htraiul-  ! 
ed,  or  wrecked. 

1 

!i 

I' 

2 

< 

et  >» 

11 

Remarka. 

1 

XovA  Scotia— Coiitiuued. 
'wash 

(«)    4 

1 
1 
4 

1 
1 
1 

I 
(d)  2 

1 

id's  Gulf  

'\v;isli  liUdiu 

2 

ll.IO 

Wv        

•I  Point 

IbinuiM*  

12 

et    HarLtor 

(c)    33 

oadi*' 

5 

2 

ll.U-l'                           .                .    ... 

ite  Head 

30 
10 

• 

crew  estimated  at 

* 

Total 

10 

H'J 

40 

r^,ooo 

349 

I'RIXCK  KDWARD  ISLAND. 

riottr  Town 

4 

6 

1 

07)    1 

3 

ie) 
if) 

Wharves*  railroad- 

■^  ( 'rt vo iidiHb 

track  damaged. 

•  H«'afl,  north  coaat 

•iiiiipec  Uar 

(h) 

; 

1 

1   

I*oiiit  Chapel 

3 

1 
1 
5 
(i)    30 
2 
50 

:::"::::::::::* 

ti  Inland 

7 

h  C'«i iHi ....  ,...  ...  ...... 

(?>73 
(0 

h  Kav 

Ion 

fe  Edward  Islaud 

Do 

Twentv-aeven     moro 

ettf 

1 
2 

1 
I 

' 

meutioued. 

:  V  l*t»iiit 

]ii>{^e 

t  Capo 

£0 
tfO 

t  crciTfl.eRti mated  at  ten  each 

Total 

5 

308 
40 

5^ 

5H 

264 

2 

H 

92 

22 

2 
14U 

5ri 

(in)  160 

FINAL  8UMMART. 

Breton 

147 

643.000 

545 

• 
Including  S.S.Saltwell. 

n|t»r   

12« 
15 
3 

(0) 

iP) 

jileii  Trtlaiid» 

Inclnding  bark  Swift. 
Including  English  gnn- 

l)0»t. 
Ttmliiilinir  fthin  SSi^nHo. 

liriiUHwick 

15,000 

1 
2 

oTindlnnd  .................. 

90 
10 

5 

Scotia 

40 
160 

38,000 

349      Tiu'liiiHtiiT  hIiiim  .TAnioa 

o  £!cl  ward  laland 

Diiiioun    and    Ellea 
Southard. 
Including    ship    Mas- 
cuugaa. 

Total 

435 

597 

401 

696,000 

897 

Including  ship  Jamea  Dnncan. 

.Se  v<*ral ;  not  included  in  total. 

Ixi4-liiding  three  churches. 

Iu«*luding  Hhip  James  Duncan;  also  included 

in  Piig^rnsh  iiccoHUt 
Two  ve.vaeU;  all  hauda 
All  1iand.s. 

^liip  .Maseongaa,  for  LirerpooL 
Out;  vessel  ;-uU  hands. 


t  Estimated. 

ifc  All  hands  supposed  lost. 

{ Dritlted  ashore  ;  inclnded  in  other  items. 
m  Not  including  the  thirty  crews  reported  lost 

iu  North  Ba3'. 
nlncaloulablc. 

o  Immense ;  not  included  in  totaL 
p  Unlimited. 
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Appendix  No.  XII. 
Approximate  positions  adopted  for  the  Xora  Scotia  cyclone  of  August  24-25.  !•' 
Latitade. 


August  13. 

14  north. 

• 

*               • 

* 

Aii{;ii8t 

18  noon 

20 

August 

19  Doon. 

22 

August 

20  noon. 

27 

Au>cust 

21  noon. 

30 

August 

22  noon. 

33.5 

August 

23  noon. 

37 

August 

24  noon. 

41 

August 

24  midnight. 

44 

August 

25  uo<ui. 

44.5 

August 

25  miduight. 

46 

August 

26  noon. 

47.5 

August 

27  noon. 

'  49.5 

August 

29 

(54?) 

• 

• 

• 

August 

31 

57 

Seiiteinber 

I 

.58 

September 

2 

58 

LoDjsitade. 

27  west. 

60    we«»t. 

63    west. 

66    west 

67.5  west. 

GSfi  west. 

67     west. 

61.5  west. 

56    west. 

54.5  wwt. 

52    we.«*t. 

50    west. 

44.5  west. 

(29?)  west 

• 

15  west 

6  west 

4  east 

Paper  29, 


LIST  OF  DISASTERS  TO  SHIPPING  UPON  THE   GREAT  AMERICAN  UK: 
DURING  THE  YEAR  1873. 

JANUARY. 

2d. — Schooner  E.  M.  Shoyer  adrift;  caught  in  the  ice  and  abandoned  off  Chica*r» 
3d. — Propeller  Irouside.s  nlightly  damaged  by  ice  at  Milwaukee. 

Steam  ferry-boat  Victoria  broke  her  machinery  at  Detroit. 

Propeller  City  of  Fremont  disabled  by  striking  the  bar  at  Grand  H.iren. 
4th. — Steam  ferry-boat  Detroit  hail  her  sides  broken  by  running  ice  at  Detroit 
10th.— Propeller  Messenger  disabled  while  breaking  ice  in  Milwaukee  River. 
16th. — Propeller  Manistee  disabled,  on  Lake  Michigan  by  losing  wheel;  tow*J  * 

Milwaukee. 
23d. — Propeller  Messenger  slightly  damaged  on  Lake  Michigan. 

A  sail-yacht  in  the  ice  ott'  Bass  Island,  Lake  Erie. 
24th. — Propeller  Manistee  detained  by  ice  olf  Milwaukee. 
27th. — Propellers  Manistee  and  Messenger  ice-bound  on  Lake  Michigan. 
30th.— Propeller  City  of  Fremont  detained  three  days  by  ice  tweuty-five  m  r- 
Milwaukee,  on  Lake  Michigan ;  obliged  to  use  bacou  forfiieL 

FEBRUARY. 

(Ice  unnsually  extensive  on  Lake  Michigan.) 

2d. — Steamer  Transit  agronnd  near  Detroit. 

4th. — Propt^ller  City  of  Fremont  cut  her  way  through  the  ice  at  Miiwanke*.  ^* 

pelled  to  return  without  reaching  Grand  Haven. 
9th. — Propeller  City  of  Fremont  made  another  nu8ucces.sfnl   attempt  to  rrw*  • 

Michigan.    Ice  supftosed  to  extend  entirely  across  the  lake;  a  fact  Mvrf  ■ 

known.    Tug  Tempest  sunk  at  Grand  Haven. 
20th. — Propeller  City  of  Fremont  again  failed  to  penetrate  the  ice  in  tb^  Ukr 
28th. — Propellers  Manistee  and  Messenger  have  remained  ioe-boond  on  Lsk»  V 

gan,  off  the  east  shore,  daring  the  entire  mouth. 
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MARCH. 

(Lake  Michigan  supposed  to  be  frozen  entirely  across  except,  perhaps,  some  cracks.) 

3d.— Propeller  Manistee  fast  in  ice  five  miles  oflf  Lincoln,  on  east  shore  Lake  Michi- 
gan.    lisLH  been  in  ice  thirty-seven  days. 
Propeller  Messenger  a  little  north  of  Stony  Point. 
10th.— Propeller  Messenger  fonr  miles  off  Little  Point  Sanblo. 

Propeller  Manistee  got  to  within  ojie  mile  of  Lincoln. 
13th.— Propeller  Saint  Joseph  detained   by  ice  at  entrance   of  Milwaukee  Harbor. 

Got  out,  and  retnrned  to  port  14tb. 
loth. — Ferry  steamer  Favorite  driven  against  her  dock  and  damaged  by  a  heavy  gale 

at  Detroit. 
Ifith. — Propeller  City  of  Fremont  got  through  ice-belt  at  end  of  Harbor  of  Milwaukee. 
17th. — Steamer  City  of  Sandusky  damaged  by  tire  at  Detr<»it. 
Irtth. — Propeller  Messenger  four  miles  from  Ludington,  in  ice. 
Propeller  Manistee  still  near  Lincoln,  in  the  ice. 
Tug  Anna  Dobbins  damaged  by  ice  and  snnk  at  Cleveland. 
20th. — Tiig  Tempest  danuiged  while  breaking  ice  at  Grand  Haven. 
Jilst, — Propeller  Manistee  still  ice-bound  hear  Lincoln.      Has  been  on  the  lake  in 
ice  fifty- three  days. 
Propeller  Messenger  has  been  carried  south  by  moving  ice. 
23d. — Propeller  City  of  Fremont  seen  in  the  ice  twelve  miles  from  Saint  Joseph,  hav- 
ing been  driven  abont  the  lake  for  a  week.    Returned  to  Milwaukee  27th. 
Uth. — Propeller  Manistet*  reached  Ludington  Harbor  all  right. 

Navigation  across  Lake  Michigan  opened,  having  been  interrupted  by  ice  for  two 
ijujiiths. 
Joth. — Propeller  Messenger  reached  Milwaukee,  having  been  detained  by  ice  on  Lake 
Michigan  since  January  26. 
Scow  hiii  H.  Bloom  damaged  by  colliding  with  Clark  street  bridge,  Chicago.    Dam- 
age $100. 
I9tb. — 8leairier  B.  F.  Ferris  frozen  in  between  Middle  Bass  Island  and  Put-in-Bay, 

Lake  Erie. 
Ist. —  Schooner  Alice  forced  ashore  by  ice  near  Point-au-Pelee,  Lake  Erie,  and  scut- 
lied. 
Tng  Leviathan  damaged  by  ice  in  Lake  Michigan,  and  retnrned  to  Milwankee. 
Steamer  Dove  damaged  by  ice  in  Detroit  Kiver. 

APRIL. 

1. — Scow  Raven  dismasted  by  colliding  with  a  bridge  at  Toledo, 
i. — Propeller  City  of  Fremont  damaged  by  ice  on  Lake  Michigan.    Repaired  at  Mil- 
^'aukee. 
SaiHly  McGuire,  a  sailor,  fell  from  a  mast  88^  feet,  and  fatally  injured,  at  Chicago. 
h. — Schooner  Caroline  Marsh  lost  jib-boom  at  Charlotte,  Lake  Ontario, 
h- — Light-hcmse  at  Erie  blown  down. 

Schooner  Aldebaran  lost  foremast  by  lightning  at  Buffalo. 
b. — Steamer  Dove  ran  ashore  at  Ecorse,  Detroit  River.     Got  off. 
h. — Schooner  Topsey  and  scow  Gla<liator  lost  bowsprits  and  jib-booms  by  collision 

at  Chicago. 
h. — Schooner  Gamecock  damaged  by  striking  on  pier  at  Chicago. 
til. — Scow  R.  D.  Owen  damaged  by  ice  at  Sheboygan. 

Steamer  George  S.  Frost  broke  her  wheel  on  Lake  Huron. 

Steam-barge  Mary  Nills  broke  from  her  moorings  and  drifted  ashore  at  Detroit. 
Steam-barge  VVhetnmre  and  two  vessels  ran  ashore  on  Belle  Isle,  Detroit  River. 
tb. — George  Eyre,  of  propeller  Grace  Dormer,  fell  overboard  and  drowned,  near 
Algona,  Saint  Clair  River. 
Steamer  M;ison  broke  her  shaft  in  Saginaw  River. 

Ml. Barge  Mary  Stockton  broke  from  her  moorings  at  Detroit,  filled,  and  sank. 

rij. — -B>trge  Lothair  broke  her  rudder  at  Oswego. 

Lh. — William  Duncan,  sailor  of  schooner  Knight  Templar,  fell  from  foremast  and 
^was  serionsly  injured  at  Oswego. 

:b- Schooner  J.  J.  Hill  ran  on  East  Island,  Oswego,  and  stove  a  hole  in  i»ort  bow; 

2,'.5O0  bushels  grain  wet. 
JL  sailor  fell  from  yawl  of  schooner  Flying  Dutchman  in  Niagara  River,  and  was 
€lrowned. 
li. Steamer  City  of  Toronto  stove  in  her  paddle-bos  by  drifting  on  piles  at  Nia- 
gara. 
Till?  John  Martin  lost  rudder  at  Detroit.    Recovered  by  divers. 
St><^amer  City  of  Dresden  ran  aground  on  Belle  Isle,  Detroit  River.    Got  off. 
li. Steamer  Sheboygan  damaged  by  collision  at  Sheyboygan. 
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Schooner  Lewis  Ladington  lost  jib-boom  by  collision  with  steam-barge  Sf  chv'. 
Giot  at  Cbicajjo. 
19th. — Several  ve.sHel8  fa«t  in  ice  on  Lake  Michi«;an. 

Barj^re  J.  D.  Crow  drifted  on  dock  at  Chatbam,  Ontario. 
20tb. — Schooner  Citizen  sniik  and  lirokeu  np  at  Fair  port,  Ohio. 

Propfller  Henton  ran  upon  middle  ground  at  Port  Huron  and  broke  her  whttl 
Captain  Hnnie  andasiiilor  of  schooner  S.J.  Collier  severely  injured  by  bn;*k.:i;  .:' 

rope,  at  Oswetjo. 
Schooner  Canadian  lost  jib-boom  by  collision  with  schooner  Netta  Woodinrd  .' 
Oswego. 
Jilst.—  Steamer  Metropolis  damaged  by  collision  with  bridge  at  ManistfM*. 

Schooner  Denmark  damaged  by  being  run  into  by  steam-barge  Michael  Gn>t.r 

Chicago. 
Scow,  h)aded  with  130  tons  of  iron-ore,  fonndced  off  Lyons  Point,  Lake  Oi.ur.r. 
Steamer  Seneca  Ntrnck  a  snag  and  sunk  near  Windsor,  Outano. 
22d.- — Scliooner  Mermaid  lost  buw*sprit  and  jib-boom  by  collision  with  Kitty  Gnc* 
at  Chicago. 
Schooner  Raleigh  damaged  on  piers  at  Chicago. 

Scow  Moneynmker  hist  bow-sprit  by  collision  with  ferry-steamer  at  Detroit. 
2.3d.— Steam-yaeht  Ciara  hwt  smoke-stack  and  upper  works  by  cullisiou  with  ach**''-! 
Cornelia  Aiiisdeu,at  Detroit. 
A  dredge  sunk  by  ice  tit  Manitowoc. 
Schmmer  Gamecock  damaged  on  harbor  pier,  Chicago. 
Barge  M.  Grot  lost  nuu)t  by  running  into  a  bridge  at  Chicago. 
Schooner  "Lucy  Graham   lost   foremast  by  collision   with  schooner  Wilwx.  v 
Chicago. 
24th. — Schooner  Mary  Booth  arrived  at  Chicago  leaking  badly. 
Scow  Vampire  ran  ashore  on  Chick-a-nola  Rt'ei\  Lake  Erie. 
Francis  McCavitt,  sailor  on  schooner  Thus.  li.  Mott,  fell  from  mast  and  U'l..' 

injured,  at  Bnffsilo. 
Schooner  Walcska  sprnng  a  leak  at  Sheboygan. 
25th.— Barges  Banner  and  Rio  Grande  ran  aground  on  Saint  Clair  FIaU;  gU   ' 

without  damage. 
20th. — Schooner  Ncgaunee  sprnng  a  leak  in  the  ice  on  Lake  Erie. 
Steamer  Saginaw  broke  machinery  on  Iiake  Michigan. 
Steam-barge  Trader  slightly  damaged  by  tire. 

Schooner  White  Oak  damaged  by  collision  with  a  bridge  at  Kingston. 
Steamer  Miltcm  D.  Ward  broke  wheel  in  ice  at  Port  Hunm. 
Schooner  Richard  Mott  lost  rudder  by  ice  at  Poonto  pier,  Lake  Michigan. 
Schooner  Sweet  Home  driven  ashore  at  Wolfe  Island,  near  King^ston,  by  tbf 
got  off;  slightly  damaged,  and  towed  to  Kingston. 
28th. — Schooner  Grena<la  arrived  at  Toledo  aft^sr  a  perilous  passage;   2,075  j*-*".- 
salt  lost  overboard  on  the  trip  from  Oswego. 
Schooner  Wanderer  ashore  on  Kelly's  Island  ;  raised  and  towed  to  ClevcU^iL 
Scow  Sea-Bird  ashore  on  Kelly's  Island  during  a  snow-storm. 
30th. — Steamer  Magnet  ashore  on  Kelly's  island. 


1st.— Bark  T.  B.  Rice  ashore  at  Kelly's  Island,  Lake  Erie. 

Schooner  John  M.  McG«e  damaged  by  tire  on  Lake  Hnron. 
2d. — A  sailor  named  .Jorkill  Oleson,  of  schooner  Hibbanl,fell  from  mast  asJ^"- 

his  leg,  at  Chicago. 
Schooner  Curlew  crushed  her  anchor  through  her  hull  and  became  trater-!<>*^'  ' 

Chicago. 
Scow  Planet  parted  anchor  aud  went  ashore  at  Evanston,  Lake  Micbtg-in :  r  '  - 

slightly  damaged. 
Scow  H.  *G.  Williams,  coal- laden,  hard  aground  on  Carrolton  Bar,  Sa;;inav  Bi- 
3d. — Schooner  Trenton,  grain,  ashore  near  Port  CtiUKirne ;  got  off  and  ttiwtnl  t    •  • 
Schooners  H.  G.  Cleveland  and  City  of  the  Straits  ashore  at  Long  Point.  L»*.-  -' 

got  off. 
Geo.  Terry,  captain  of  barge  Poland,  fell  overboard  and  drown«Hi  off  Pi»rT  4*^  * 
Schooner  Lyman  Casey  beached  near  Marblehead,  Lake  Erie ;  got  off  aligh.:  >^= 

aged. 
Propeller  Champlain  broke  wheel  in  ice  at  Milwaukee. 
Bark  Ernstus  Corning  agronnd  at  Buffalo. 

Schooner  D.  Dousman  lost  jib-boom  by  collision  with  bcow  Rnst,  at  Cl«TTU»i 
Tug  Hagerman  broke  wheel  in  ice  at  Milwaukee. 
Sch<Miner  Maine  damaged  by  collision  at  Chicago. 
Propeller  Thos.  A.  Scott  broke  her  wheel  at  Erie. 
Schooner  Wm.  Sturges  lost  jib-boom  by  collision  with  propeller  Union,  at  Ci-  ^'' 
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Tn<^  Tifft  <1aina}2:ed  by  ice  in  Milwaukee  Bay. 
SciitMiiitT  Truiicliinontagne  daina^t^d  by  squall  in  Lake  Erie. 

David  Myera,  sailor  on  schooner  8ca  Gem,  fell  overboard  and  drowned  off  Manito- 
woc. 
4th.— Bark  John  Muinm  snnk  at  Kingston. 
Tng  Perew  daniag  <\  at  Buffalo. 
Steanier  Canada  sprung  a  leak  and  was  towed  ashore  near  Turtle  Light,  Lake 

Erie;  fit'tecu  tliousand  bnshels  corn  damaged;  got  otf  and  tow^d  to  To1h<Io. 
John  Campbell,  watchman  of  propeller  Vanderbilt,  fatally  injured  by  falling  into 

the  hold  of  the  propeller  at  Buffalo. 
Scow  I.  M.  Hill  broke  main-boom  on  Lake  Michigan. 
5th. — Schooner  Jennie  Powell  sprung  a  leak  of!"  Toledo  and  put  back  to  port. 
Gth. — Schooner  Catchpole  lost  jib-boom  and  bowsprit  by  collision  with  schooner  Lake 

Forest,  oft  Big  Point  Saublc,  Lake  Michigan. 
Schooner  Challenge  damaged  by  collision  at  Lndington,  Michigan. 
Tug  Sarah  Daly  damaged  by  fir«  at  Ogdensbnrgb. 
7th. — Sch(K>ner  R.  P.  Mason  damaged  by  colliding  with  railroad  bridge  at  Milwaukee. 
Schooner  Riverside  lost  jib-boom  by  colliding  with  a  bridge  ac  Chicago. 
Tug  Goodiiow  broke  her  machinery  in  Detroit  River. 
Tug  Aunic  Dobbins  had  her  stern  daui-ige'l  by  collisiou  in  Diitroit  River. 
Schooner  American  Union  ashorn  at  Bois  Bhinc  Itiland,  Straits  of  Mackinac. 
8th. — Propeller  Arizona  sunk  by  collision  with  propeller  E.  F.  Blanchard  at  Saint  Clair 

Flats  ;  raised  and  towed  to  Detroit. 
Schooner  John  T.  Mott  ran  upon  a  reef  near  Fox  Point,  Lake  Michigan ;  got  off 

without  damage. 
George  Sweeny,  second  engineer  of  tug  Wilcox,  killed  by  machinery  at  Port  Huron. 
S reamer  Favorit*^  lost  anchor  in  Detroit  River. 
Schooner  Eliza  Fischer  caught  tire  off  Oswego;  12,000  feet  lumber  thrown  over- 

btiard  hefore  fire  was  extinguished. 
Propeller  Menominee  and  steam-barge  Selah  N.  Chamberlin  ran  ashore  at  Bois 

Blanc  Island  in  the  Strait«  during  a  fog ;  got  off. 
9tb. — Propeller  City  of  Concord  damaged  by  collision  with  schooner  Geo.  C.  Finney, 

in  tow  of  tug  Merrill,  at  Milwaukee. 
Schooner  Cape  Horn  sunk  by  collision  with  propeller  Java  near  Long  Point,  Lake 

Erie  ;  crew  siived,  except  Mrs.  Jacobs,  the  cook,  who  was  drowned. 
Propeller  Manistee  struck  beach  at  Port  Washington,  Lake  Michigan,  during  a 

fog ;  got  off. 
10th. — Propeller  Meteor  damaged  her  machinery  at  Detroit. 
Scow  U.  S.  Giant  capsized  by  ice  in  the  bay  at  Milwaukee. 
Scliooner  W.J.  Whaling  carried  away  her  uiaiu-rigging  by  colliding  with  a  bridge 

at  Milwaukee. 
Bark  Gen.  Burnside  injured  by  ice  off  Point  Anx  Barques ;  repaired  at  Detroit. 
Schooner  Ben  Moe  and  scow  Monitor  damaged  by  the  ice  on  Lake  Michigan. 
Schooner  Keweenaw  damaged  by  ice  at  Detroit, 
lltb. — Tug  M.  J.  Mills  sunk  off  Sand  Beach,  Lake  Huron  ;  crew  saved. 

Schooner  Cornelia  ashore  at  Menominee,  Green  Bay  ;  got  off  with  slight  damage. 
Ctiptain  Eades,  of  schooner  Frank  D.  Barker,  had  his  jaw  broken  in  two  places  by 

the  handle  of  a  winch. 
Steamer  Spartan  ran  ashore  on  Nine-Mile  Point,  Lake  Erie,  during  a  fog ;  got  off. 
Harge  Bessie  Smith  lost  anchor  at  Springwells. 
12tli. — Sch<»oncr  Advance  lost  jib-boom  on  Lake  Michigan. 

Schooner  Amanda  damaged  by  heing  run  into  by  propeller  Gen.  Payne. 
Sclujoner  J.  A.  McDonald  sunk  at  Oswego;  raised  and  nniaircd. 
i:Jtb. — Schooner  Telegraph  damaged  by  colliding  with  a  bridge  at  Oswego. 
Schooner  Maria  Annette  h)st  center-board  on  Lake  Ontario. 
Schooner  Kate  Kelly  damaged  by  collision  at  Oswego. 
15th. — Scow  Newell  Hubbard,  lumber-laden,  ran  iishore  on  Belle  Isle,  Detroit  River. 
Steani-yai-ht  Dime  snnk  at  Lambton,  Saint  Clair  River,  by  striking  on  pile. 
Schooner  Mary  Battle  arrived  at  Port  Colborne  in  a  dismasted  condition,  having 

lost  main  and  mizzen  masts  during  a  squall  on  Lake  Erie. 
Tng  Mystic  broke  her  shaft  on  Saginaw  Bay. 
Propeller  Larly  Franklin  broke  her  wheel  at  Marquette. 
Dark  Red,  White,  and  Bine  sprung  a  leak  at  Buffalo. 
IGtli. — Steamer  Eighth  Ohio  broke  machinery  ou  Lake  Huron. 
Schooner  Netta  Weaver  sprung  a  leak  on  Lake  Huron. 
Pi  oi»eller  Oconto  collided  with  steamer  Sheboygan,  at  Manitowoc,  cutting  through 

the  steamer's  guard  to  the  main- deck.    . 
18th. — Schooner  Surprise  ashore  at  Kingston. 

Sc^hoouer  Jessit*  Scarth  ashore  at  Point  Frederick ;  got  off  with  slight  damage. 
IDth. — Tug  Maria  Melvin  burst  her  boiler  at  Oswego. 

Steamer  Nashua  aground  ou  Fighting  Island  ;  got  off.  C^ r\r\ri]t^ 
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Will, — Bark  Chanrller  J.  Wells,  corn-laden,   collided  with  schooner  Hav»iiju«ffM  • 

wankee.   The  Havana  lost  howsprit,  jib  booui,and  head-gear.     TheWVIkuj 

dama>;ed  to  the  extent  of  $1,500  or  $l,t>00,  and  wa«  towed  back  for  rt-paink 
Steamer  Mnskegon  broke  her  Conaectinjir.rod  off  Muskegon. 
2l8t. — Scow  Minnie  Corlette  capsized  and  tilled  with  water  at  Pentwater.    E*:- . 

and  towed  inside,  and  capsized  a«rain. 
Barge  Lillie  May  damaged  by  collision  with  barge  Paragon  at  Windsor. 
Schooner  Alice  B.  Norris  ran  ashore  on  South  Fox  Island  during  a  fog.    One  I". 

dred  and  fitty  tons  coal  jettisoned.     Got  off  with  §1,200  damage. 
22d.— Schooner  Cascade   lost    bowsprit   by  collision  with  pr<»peller  Meteor  at  Mr- 

quette. 
Albert  Anderson,  a  passenger  on  steamer  Dime,  fell  overboard  and  drowDed  at  <^ 

tario. 
Alexander  Jessamer,  of  schooner  Mears,  fell  apon  deck  and  killcnl  near  Mar.r 

Islands. 
23il. — Patrick  O'Donell,  second  engineer  of  propeller  City  of  Detroit,  kiUe«l  by  u 

ing  through  hatchway  ak  Detroit. 
24th.— John  Breen,  sailor,  ft*ll  from  a  mast  at  Bay  City,  and  was  fatally  injured. 
Barge  Ocean  towed  to  Detroit  leaking. 
Schooner  *'  E.  C.  L."  ran  ashore  during  a  fog  at  Washington  Harbor.    Got  off  a  t-^- 

out  damage. 
Proptdler  Georgian  ran  npon  ashoal  in  the  channel  opposite  Gauanogne,  and  )*pr.-  : 

a  bad  leak. 
25th. — Propeller   Milwaukee    ran    ashore   in  Siiiut  Clair  River.      Got   off  tir.l..  / 

damage. 
Schoimer  Cecelia  ashore  on  Black  Creek,  near  Muskegon,  Michigan. 
2()th.— John  Maythem,  engineer  of  tug  Frank  Perew,  seriously  Kcaldt-d  at  BaffAlt 
Schooner  Willie  Keller  lost  mizzenmast  by  colliding  with  bridge  o\er  Wrl!.. 

Canal. 
Schooner  Grace  Murray,  iron  ore,  ashore  on  Chanty  Shoals. 
Propeller  Mohawk  ran  ashore  at  North  Point,  Milwaukee,  during  a  fog.    Gi»t  c 

without  damage. 
John  Gillan,  captain  of  schooner  W.  H.  Converse,  drowned  in  Lake  Ootario. 
27th. — Schooner  Traveler  ashore  at  Sheboygan.    Got  off  without  damage. 
Schooners  John  Miner  and  Pilgrim  damag'jd  by  collision  at  Chicago. 
Schooner  Gem  lost  head-gear,  jib-boom,  and  bowsprit  by  collision  with  propr.  • 

Alaska  off  Kenosha,  and  was  towed  back  to  Chicago. 
BargH  Mercury  lost  mainmast  and  schooner  J.  C.  Harrison  damaged  to  the  eitrt^ 

§1,000  by  collision  at  Chicago. 
Schooner  Reuben  Dond  ran  ashore  on  East  Sister  Reef,  jettisoned  1,800  baaiifl^  • 

wheat,  and  got  off. 
Canal-boat  P.  Qnin  sunk  at  Oswego;  3,500  bushels  wheat  damaged. 
2Hth. — Tug    Allanscm    Sumner,    with    barges  in  tow,  collided  with  schooner  J-*- 

Scarth,  and  twisted  off  her  stem,  and  schooner  put  into  Kingston  leakin:: »». 
21)th. — Schooners  Gesine  and  Portland  damaged  by  collision  at  Milwaukee  dar..:* 

squall. 
Schooner  Honest  John  strnck  against  a  pier  at  Chicago  during  a  storm  ;  bad!}  u.^ 

aged. 
Schooners  C.  C.  Bntts  and  Cousin  Mary  towttfl  into  Chicago  water-loggwL 
Bark  Montmorency  lost  jil>-boom  and  head-gear  on  Lake  Erie  during  a  9t«irr. 
Schooner  Empire  State  lost  jib-boom  and  foretopmast  and  sprung  her  f^rvJi*:^  - 

Lake  El  ie  during  a  storm. 
Bark  Monitor  aground  on  Peach  Island,  Saint  Clair  River. 
Schooner  Seventh  Ohio  had  her  bow  stove  in  at  Michigan  City. 
Schooner  Jura  ashore  near  Port  Peter  light. 
A  num  named  Tyrle  was  fatally  injured  by  a  fall  from  pro|)eller  Lake  Micl;^:ii  ' 

Kingston. 
Edward  Bowler,  sailor  on  scow  Industry,  jumped  overboard  and  drowuei  oa-*  1 

Huron. 
Scow  Ella  Doak  lost  jib-boom  at  Racine.  ^ 

:iOth. — Steam  barge  Eclipse  ashore  on  Grtwsy  Island,  Detroit  River. 
Canal-boat  H.  Farrell  sunk  by  propeller  St.  Lawrence  at  Montreal. 
Schooner.St.  Peter  arrived  at  Cnicago  with  all  her  bobstays  broken. 
Proi)eller  Meteor  broke  her  wheel  at  Marcpiette. 
Schooner  Hungariain  arrived  at  Chicago  mines  her  small  boat. 
Bark  Tanner  and  schooner  Swallow  collided  in  Point-au-Pelee  |>a^«ige.    >^*' 

towed  to  Milwaukee,  having  lostjier  bowsprit  and  he:ul-gear  by  ihccitl.f  ■ 
lUat. — Schooner  E.  A.  Nicholson  ashore  and  scuttled  near  E»'ie.     Ralaed  and  w«.» 

Erie. 
Propeller  Equinox  ashore  in  Detroit  River. 

John  Gray  fell  overboard  and  drowned  from  lighter  Perkins  %t~Bay  Cilj. 
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1st.— William  Spenco,  a  sailor  ou  schooner  W.  F.  Mernck,  fel    overboard  and  drowned 
ill  Lnke  Ontario. 
Tiig  Fnltoii  lost  mdder  at  Oswego, 
•id. — BarKe  Magnet  became  water-logged  by  collision  with  a  barge  in  tow  of  tng  Jesse 

Hull,  and  was  towe<l  to  Oswego. 
:{«!.— Scow  Mary  Jane  driven  ashore  by  a  st/orm  on  the  ea.st  point  of  Put-in-Bay. 

Schooner  W.  P.  Allen  stnick  State-street  bridge,  Chicago,  carrying  away  jib-boom 

and  head-gear. 
Schooner  William  Jones  lost  jib-boom  and  head-gear  by  collision  with  schooner 
G  lad  i  a  tor  oft'  C  h  i  cago. 
4th. — propeller  City  of  Chathaiip  bnrned  to  the  water's  edge  at  Hamilton,  Ontario; 
seven  hundred  barrels  of  flonr  bnrned. 
Scho<iner  I.  D.  Ilnugerford  ha<l  her  foretopmast  splintered  by  lightning  at  Toledo. 
Scow  Lime  Rock  struck  a  snag  and  sunk  in  the  Thames  River.    Raised  and  repaired. 
Schooner  Crossthwaite  damaged  by  collision  at  Bullalo. 
•"illi. — Propeller  Peerless  lost   key  of  wheel  off  White  Fish   Point,  Lake  Superior. 
Towed  to  Sanlt  Ste.  Mary. 
Schooners  Quinlan  and  Jennie  Graham  collided  at  Welland  Canal. 
Scow  Mary  Amelia  driven  ashore  in  Saint  Clair  flats  by  a  squall  and  lost  staysail, 

uiaiiiHail,  and  anchor. 
Bark  Dundee  ashore  at  Morgan's  Point,  Lake  Erie;  got  off  with  slight  damage. 
Scow  Blue  Bell  lo.Ht  canvas  on  Lake  Michigan. 

Scho«mer  Warren  badly  damaged  by  collision  with  propeller  Bertschy  off"  Vedder's 
Pier,  Lake  Michigan,  during  a  fog. 
<)th. — Steamer  Minnie  Sutton  broke  hvi  crank  in  Saginaw  River. 

Schooner  Cascade  ashore  on  Point-an-Pelee  ;  got  oft'  with  slight  damage. 
7th.^John  Bearley,  sailor  on  schooner  Echo,  drowned  at  Oswego. 

Propeller  Meteor  burned  at  Detroit ;  a  total  loss.    Andrew  Briggs,  colored  porter, 

burned  to  death. 
Schooner  City  of  Manitowoc  ran  ashore  at  Racine;  lightened  off  without  serious 
damage. 
Sth. — James  McLaughlin,  sailor  on  schooner  Amaranth,  fell  overboard  and  drowned 
nearyorth  Mantton,  Lake  Michigan. 
Barge  City  lost  bulwarks  and  deck-loa<l  of  lumber  in  Detroit  River,  by  shifting 

cargo. 
S<;hooiier  C.  N.  Johnson  broke  her  mast  on  Lake  Michigan. 

A  man  named  Biishey  drowned  by  falling  overboard  from  steamboat  Anglim,  at 
Kingston. 
l»th. —  Schooner  Catchpole  lost  head-gear  and  had  her  bow  stove  in  by  collision  at 
Chicago. 
Tn<T8  Nagle  and  Geo.  W.  Wood  damaged  by  collision  at  Chicago. 
P.  DutVey,  sailor  of  schooner  Madeira,  killed  by  a  fall  from  mast  at  Port  Colborne. 
kScIiooner  D.  Freeman  and  barge  Wm.  Cowie  became  fast  in  the  locks  at  Port  Dal- 

bonsie. 
►Schooner  Annie  Sherwood  ashore  at  Herson's  Island;  got  off  without  damage. 
Propeller  Passaic  collided  with  bridge  at  Cleveland. 

Srhooner  Milwaukee  Belle  lost  jib-boom  by  running  into  a  dock  at  Chicago, 
lotb. — Tng  Gardner  broke  her  shaft  ai  Buffalo. 

.Schooner  Mary  E.  Perew  ashore  in  a  fog  at  Crawford's  Quarry,  Lake  Huron ;  got  oft 
au<l  towed  to  Detroit, 
llth. — Schooner  Gen.  Worth,  coal,  ran  hard  aground  on  Grassy  Island,  Detroit  River; 
got  off  and  rowed  to  Detroit. 
Steamer  Comet  hard  aground  in  Saint  Clair  River. 
Propeller  Favorite  a^iore  at  North  Point,  Milwaukee. 

Steamer  A.  Eaton  and  a  barge  with  Inmber  ran  ashore  on  North  Point  during  a  fog. 
I'ith. — Barge  Royal  Oak,  with  14,0(K)  bushels  wheat,  run  into  and  sunk  by  propeller 
Dromedary  in  Saint  Lawrence  River. 
Schooners  Ida  and  A.  Rust  collided  at  Chicago.    The  Ida  had  her  bulwarks  stovo 

in,  and  the  A.  Rust  lost  jib-boom  and  head-gear. 
Schooner  Peter  damaged  by  collision  with  barge  Herschel  at  Chicago. 
KIi.'ts  Seelye,  captain  of  lighter  General  Ciu<e,  drowned  at  Saginaw  City. 
Bark  Massilon  ashore  at  White  Fish  Point ;  got  off  after  having  jettiscmed  deck-load 
of  ore. 
i:{tli. — Schooner  C.  C.  Trowbridge  lost  bobstaysand  head-gear  by  collision  at  Chicago. 
Scho<mer  W.  G.  Grant  ashore  near  Manistee;  a  total  loss. 
SchcMmers  Emma  and  Island  a.shore  at  Frankfort,  Michigan. 
A  sailor  of  propeller  Kincardine  drowned  c»ff  Toronto. 
l'ro]>eller  Lake  Breeze  disabled  on  Lake  Michigan  and  towed  to  Grand  Haven. 
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Jo.«epb   Gregory,  bailor  of  barge  David  Aodrew,  fell  oVerboard  aod  drowned  at 
Toronto. 
15th. — Schoouor  Rush  sprung  a  leak  on  Lakn  Michigan,  near  Mnskegon. 

Propfller  Alh-ghany  ngroiuid  on  Saint  Cliiir  Hat«. 
16th. — Sc'liooiier  KMcin«^  strnck  pi«*r  at  Chicagt)  and  »tove  a  hole  in  her  side. 

Propeller  T»»ledo  HHhore  on  Grnham  SIhimIm  in  the  straitH ;  got  ofl*  wirhontdamA:'. 
17th. — Tug  Burflett  badly  dninnged  by  collision  wirh  prointller  China  at  Detroit. 
Schooner  William  Cro^48th\vaite  aground  in  Nebisb  Rapids,  Saint  Mary'aiiiver:^'' 

otl' slightly  damaged. 
Schooner  (ireat  West  lost  foretopmast  during  a  heavy  squall  on  Stnrgwn  B.iy. 
IHth. — Schooner  Emma  Leightcn  lost  jib-boon*  by  being  run  into  by  nteaui-baivrW. 

T.  Graves,  at  White  Lake,  Lake  Michigan. 
19th. — Propeller  Toletlo  and  schooner  C.  North  damage<l  by  collision  at  Cliicago. 
Steam-lmrge  Kitty  Friel  burned  to  the  water^.s  edge  a*;  Newborongli. 
Schooner  Senator  ahhoro  at  Pipe  Island,  Lake  Superior;  got  ol!  aud  towed  toM-r- 

qnette. 
Prn[ieller  Hurd  broke  her  shaft  on  Lake  Michigan  ;  towM  to  Northport. 
Tug  Laketon  lost  raft  of  timber  during  storm  on  Saginaw  Bay. 
Steamer  Minnie  V.  sunk  at  dock  at  Superior  City  ;  raised  aud  repaired. 
22d. — Tug  Wm.  (ioodnow  lost  raft  off  Rtmd  Eau. 

Scliooner  Miami  h>st.  foretopmast  and  head-Nails  during  a  squall  off  Kond  Eau. 
Tiijr  Tillinghast  badly  daniHge<l  by  striking  dock  at  Erie. 
•    William  Hraml,  saihu' on  schooner  H.  P.  Murray,  waif  drowned  at  Chatham. 
Thomas  McKeou,  sailor  on  schooner  J.  V.  Ford,  fell  overboard  and  drowned  iu  lA 
Michigan. 
2l8t.— Schooner  A.  B.  Moore  totally  dismasted  during  a  squall  on  Lake  Michigan. 
Schooner  J.  A.  McDonald  sunk  at  E:ist  C»»v**,  Onwego;  got  off  slightly  dauia^*^: 
Steamer  Minnie  Sutton  blew  out  her  c.vlinder-hea<l. 
Schooners  Fostoria  and  C.  North  ccdlided  at  Chicago. 
Steamer  Magnet,  ashore  in  Saint  Clair  Rivvr :  got  off. 
Steamer  Grace  Dormer  broke  machinery  at  Port  Huron. 
Schooners  Elvira  and  Mary  Grover  damaged  by  collision  at  Wellaud  Canal. 
Steamer  Spartan  ran  ashore  on  Lake  Erie ;  got  off. 
22d. — Tug  G.  M.  Farrar  exidoded  boiler  at  Port  Huron 
Propeller  Granite  State  damaged  canal  at  AUauburg. 
Schooner  Phiueas  Marsh  ashore  on  South  Fox  Island. 
24th. — Schooner  Mosher  aground  at  Chic«'igo. 

Schooner  Johu  Webber  rau  ashore  below  Chicago  during  a  fog;  got  off,  kaL'. 

badly. 
Scow  Louisa  had  her  bow  stove  in,  and  lost  foremast  and  bowsprit,  by  being  fos  : 

by  a  tow,  in  Detroit  River. 
Scow  Lizzie  ]mssed  Detroit  in  a  dismantled  condition. 
Sch(K>ner  Charger  driven  ashore  by  a  tornado  near  Bar  Point,  Lake  Erie. 
Steam-barge  Henry  Howard  ran  upon  a  reef  near  P.»rt  Cre^iceut,  Like  Huron 
2.'ith. — Propeller  PniK»*ia  broke  her  wheel  on  Lik«  Ontario. 
2Gth. — Propeller  Pacific  and  schotuicr  Guiding  Star  ashore  at  Detour;   got  off. 
Peter  Mills,  sailor,  of  schooner  .^Lcoutias,  drowned  at  AUauburg,  Outurio. 
Sihooner  Goshawk  ashtirt^  at  Detour;  got  off. 
Schooner  Gen.  Cook  passed  Detroit  in  a  dismantled  condition. 
Three  tugs  ashore  at  Chicago  during  a  fog.* 

Cai)rain  W  A.  Smith,  of  tug  Farrar,  killed  by  explosion  of  the  tug  at  P«»rt  H'"  • 
27th. — Steam-barge  Petronelle,  staves,  rau  ashore  and  sunk  at  Mid«ilt*  Uaw  1m.>. 
got  off,  badly  damaged. 
Tug  Mystic  broke  her  machinery  at  Detroit. 
28th. — Piopeller  City  of  New  York  ran  ashore  during  a  fog  near  Osw^»o:  got    ' 
slightly  danuiged. 
Tug  Kate  Felcher  tilled  and  sunk  in  Saginaw  River. 
United  States  steamer  Michiga  nashore  on  Traverse  Point,  Lake  Michigao:  pc" 

otf  by  propeller  Brooklyn. 
Steam-barge  Monitor  struck  harbor-pier  at  Kenosha,  and  badly  damaged  r«!.  A' 
Schooner  Raleigh  aground  at  Milwaukee;  got  off. 
Schooner  Kate  L.  Bruce  danuiged  by  collision  at  Welland  Canal. 
Steam-barge  East  Saginaw  aud  tug  Brady  nui  aground  iu  Detroit  River:  jp^t  - 
without  damage. 
29th. — Schooner  Anna  Laura  sunk  a  canal-boat  by  collision  at  Chicago;  6,U<(>  h&-^  - ' 
corn  damaged. 
Lighter  Bay  City  sunk  while  loading  at  Bay  City. 

Steans-barge  Pittsburgh  struck  a  riK-k  in  Niagara  River  nnd  broke  her  rndd*-? 
30th. — Steamer  Mason  stove  a  hole  iu  her  hub  and  was  rnu  aground  ou  Crow  U- 
Sagiiiaw  Kiver. 
James  Daniclls,  sailor,  ou  bark  C.  K. Nims,  fell  overboard  and  drowuedLf  ff  Bj 
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lat.— Schooner  Charger  ashore  at  Mnlden  ;  raised  and  repaired. 
Steamer  Grace  Truscott  blew  out  her  cylinder-head  at  Detroit. 
Tng  Nellie  Cotton  broke  her  wheel  at  Bay  City. 
Propeller  City  of  Detroit  and  barge  Guiding  Star  ran  ashore  at  Oak  Creek,  Lake 

Michigan,  duiing  a  fog ;  got  off  without  injury. 
Schooner  Minnie  Mueller  lost  foresail  and  flying-Jib  during  a  squall  near  Death's 

Door,  Green  Bay. 
Bark  Mary  Battle  arrived  at  Port  Colborno  with  foretopmast  gone,  and  the  bark 

Dundee  with  sails  damaged. 
Tug  Bartlett  lost  smoke-stack  on  Detroit  River. 
Propeller  City  of  New  York  broke  her  wheel  at  Oswego. 

Schooner  Reciprocity  badly  damaged  by  collision  with  propeller  Philadelphia,  at 
Milwaukee. 
2d. — Schooner  G.  S.  Seaver  ran  into  tug  Louie  Dale  near  Chicago  and  split  her  stem. 
Tug  Samson  and  raft  of  lumber  driven  ashore  by  storm  at  Port  Burwell. 
Steam-barge  Buffalo  disabled  by  breaking  shaft  off  Long  Point,  Lake  Erie. 
Schooner  Sea  Star,  schooner  Clarissa,  and  tug  Satisfaction,  damaged  by  collision  at 
Chicago. 
'id, — Schooner  Provost  damaged  by  squall  at  Toledo. 

Propeller  Georgian  slightly  damaged  by  fire  near  Ogdensbnrgh. 
Schooner  Guido  Plister  and  bark  Parana  collided  in  the  straits. 
4th. — Bark  Constitution,  schooners  l?>ank  Peren,  Nabob,  Comanche,  Elida,  G.  D.  Norris, 
and  Col.  Cook,  damaged  by  storm  on  Lake  Michigan. 
Tng  Ida  damaged  by  being  run  into  by  propeller  Oconto  at  Chicago. 
Schooner  R.  G.  Simmons  damaged  by  colliding  with  bridge  at  Chicago. 
Peter  Galleher,  wheelman  on  propeller  M.  Gron,  fell  overboard  and  was  drowned  at 

Chicago. 
Schooner  Turner  and  Keller  lost  all  her  canvas  in  the  straits. 
Schooners  D.  A.  Wells  and  Zach  Chandler,  and  scow  D.  R.  Holt,  lost  canvas  off  She- 
boygan. 
£l>enezer  Jones,  sailor  on  schooner  W.  F.  Allen,  killed  by  falling  from  mast  at 

Chicago. 
Schooner  Senator  Blood  ran  on  Gull  Island  Shoal  daring  a  fog ;  jettisoned  1,000 

bushels  corn  and  got  off. 
Schooner  St.  Andrew  struck  by  lightning  and  had  her  mainmast  splintered  on 

Lake  Michigan. 
Schooner  Mary  Elizabeth  damaged  by  squall  on  Lake  Superior. 
Schooners  Glad  Tidings,  Florence,  and  Correspondent  damaged  by  storm  on  Lake 
Afichigan. 
th. — Bryan  W.  Hugh,  captain  of  barge  Jacques  Cartier,  drowned  in  Saint  Clair  River. 
Steamer  Philadelphia  struck  a  rock  and  sunk  on  Bar  Point  at  the  head  of  Lake  Erie. 
Kaised  and  towed  to  Detroit, 
th. — Tug  L.  B.  Johnson  damaged  by  fire  at  Chicago. 
Propeller  Montana  broke  piston-rod  on  Lake  Erie, 
th. — Brig  N.  M.  Standart  and  schooner  Emma  Leighton  damaged  by  collision  at  Chi- 
cago. 
Schooners  Adirondack  and  Willard  damaged  by  collision  at  Chicago. 
Schooners  Dispatch,  Red  Wing,  and  Seventh  Ohio  lost  canvas  and  part  of  rigging 

by  a  s([uall  on  Lake  Michigan. 
Bar|;e  Iron  ton  and  schooner  John  Burt  aground  at  Nebisb  Rapids,  Saint  Mary's 

River;  got  off;  Iron  ton  badly  damaged. 
Steamer  Alj^ona  broke  her  wheel  on  Lake  Superior. 
Schooner  Gipsey  and  barge  Sonora  collided  at  Chicago, 
b. — Steam-barge  Sanilao  broke  her  wheel  at  Alpena. 
*  Schooner  W.  H.  Olds  lost  jib-boom  off  Sodus,  Lake  Erie. 

Har^e  I.  Bentley  damaged  her  rigging  badly  by  colliding  with  bridge  at  Oswego. 
th. — ^Wm.  Jung,  mate  of  schooner  Arcturus,  drowned  at  Chicago. 

Schooner  S.  J.  Holley  struck  in  Racine  Harbor ;  pulled  off,  and  towed  to  Milwaukee. 
Schooners  Prince  Alfred  and  Madeira  damaged  by  collision  at  Saint  Catherine's. 
Barge  Hope  became  water-logged  at  Clayton  and  was  towed  to  Oswego. 
Schooner  Mariner  struck  by  nghtning  on  Lake  Michigan. 
^li. — propeller  Empire  struck  a  rock  and  sunk  at  Gananogue. 

Propeller  St.  Paul  broke  her  machinery  on  Lake  Huron  and  was  towed  to  Detroit. 

Tug  J-  U.  Masters  went  ashore  near  the  light-house  at  Port  Huron. 

Schoofier  Reuben  Doud  struck  a  shoal  near  Point-an-Pelee ;  got  off  slightly  dam- 

anped. 
Schooner  Louise  McDonald  damaged  by  collision  with  a  propeller  off  Chicago. 
I] Schooner  Ida  damaged  by  a  stroke  of  lightning  at  Manistee. 
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Schponer  Reindeer  strnck  on  beach  at  Clay  Banks  and  sprang  a  ]eak  ;  nyx.^-'  i 

Manitowoc. 
Tug  B.  F.  Bruce  aground  in  Detroit  River. 
Ferry-steamer  Hattie  Brown  broke  her  shaft. 
Tug  Rob  Roy  broke  her  wheel  near  Oswego. 
Barge  Herschel  and  schooner  St.  Peter  collided  at  Chicago. 
Schooner  Loniie  A.  Burton  jammed  in  Lake  Erie ;  pulled  off  by  a  tng. 
Steamer  Ballantine  broke  her  shaft  on  Lake  Eiie. 
13th. — Propeller  Merritt  foundered  on  Lower  Saint  Lawrence ;  crew  all  saved. 

Schooner  Northern  Belle  sunk  by  collision  with  schooner  Annie  Vooght  in  the  An  '• 

Vought  slightly  damaged  and  Northern  Belle  a  total  losa. 
Schooner  Nabob  badly  damaged  by  collision  with  bark  Elizabeth  Joues  near  Skr  • 

gan. 
14th.— Steamer  Northwest  broke  her  wheel  at  Cleveland. 

Schooner  Adriatic  badly  damaged  by  colliding  with  schooner  Mary  off  Chica  jn.  cl  • 

ing  a  heavy  squall,  and  had  to  be  towed  back. 
Schooner  City  of  Milwaukee  strnck  by  lightning  at  Cleveland. 
A  colored  iireman  of  tng  \Vm.  Pringle  drowned  in  Saginaw  River. 
Propeller  City  of  Toledo  broke  her  shaft  at  Chicago. 

Schooner  Eveline  Bates  parted  her  chain  and  drifted  against  pier  at  Ke  11j*&  K^ 
16th. — Schooner  Comanche  damaged  on  Saint  Clair  Flats. 

Schooner  Harvest  Home  lost  main-boom  during  a  squall  off  Grand  If^land.  L- 

Superior. 
17th.— Patrick  McNamara,  a  sailor  on  schooner  Pilgrim,  waa  drowned  off  Chira^n. 
Scow  Eugene  had  her  foremast  and  head-gear  carried  away  by  culli^iuu  wiib  j '  ' 

near  Marine  City. 
18th.— Schooner  Eureka  ashore  at  Port  Colborne;  got  off. 
Tug  B.  W.  Aldrich  burued  at  Ludington. 
Tug  Mystic  broke  her  shaft  on  Lake  Saint  Clair. 

Schooner  William  Elgin  sprung  a  leak  and  put  back  to  Kingston  for  repaii> 
Schoooers  Eaf^le  Wing  and  Donaldson,  ore-laden,  ran  aground  on  Saint  Clair  K   - 

lightered  on  without  much  damage. 
Steam-barge  City  of  Port  Huron  and  barge  Dictator  on  the  rocks  at  Nvbiah  Bi, 
Caual-boat  Jesse  Van  Kiper  sunk  by  collision  at  Black  Rock. 
Schooners  Kate  Lyons  and  Welland  damaged  by  collision  off  Chicago. 
Schooner  S.  J.  Luff  strnck  a  reef  near  the  straitsand  damaged  her  forefoot  aivl  t- 
19th. — Steam-.barges  Fred  Kelly  and  Robert  Holland  ran  aground  in  Saint  Clair  r.-** 
Schooner  E.  R.  Blake  ran  ashore  in  Green  Bay ;  lightered  off. 
Schooner  Gold  Hunter  struck  on  bar  while  leaving  Vermillion  Harbor;  rejuir- 

Cleveland. 
Schooner  Morning  Star  lost  mainsail  and  after-rigging  by  being  run  into  ^^y  ' 

Prince  of  Wales  off  Nine-Mile  Point.  Lake  Erie. 
Tug  A.  F.  Bartlett  broke  her  cylinder-head  at  Detroit  River. 
20th.— Schooner  Persian  ashore  atEvanstou  ;  got  off  without  damage. 

Propeller  Equinox  aground  on  Saint  Clair  Flats;  pulled  off  by  tug  Merma  tl 
21st. — Propeller  Win  slow  aground  at  Bar  Point,  Lake  Erie. 

Steam-barge  Chas.  Reitz  badly  damaged  by  collision  with  tng  Johnson  at  1 1   .- 
Schooner  Conquest  and  tug  Wood  damaged  by  collision  with  tng  Harria^ku  »: 

cago. 
Scho<mer  Enterprise  run  into  by  propeller  Clematis  at  Chicago. 
William  Sinclair,  sailor,  drowned  in  Saint  Clair  River. 
22d.— Schooner  Barber  had  her  stern  badly  damaged  by  being  run  into  by  huz   ^ 

omingat  Chicago. 
Schooner  Ariadne  ran  on  the  Ducks  on  Lake  Ontario,  during  a  fog :  pulled  "f  '   - 

out  damage. 
23d. — Tng  H.  P.  Clinton  and  a  vessel  ashore  at  Maiden  ;  rcleasetl  without  dajE>r 
Schooner  Josephine  ashore  at  Pentwater ;   got  off. 
Scow  Alpena  water-logged  on  Lake  Erie;  towed  to  Cleveland. 
Barge  Sandusky  damaged  by  collision  with  bark  Muria  Martin  at  Milwaok-f 
Propeller  Hruno  ashore  in  Detroit  River. 
Propeller  S.  D.  Caldwell  damaged  stem  by  collision  in  strait*. 
Steamer  Jay  Cooke  broke  rudder  at  Toletlo. 
24th. — Steamer  Balleutine  struck  a  rock  at  entrance  to  Detroit  River,  anA  •fr.r: 

leak  ;  towed  to  Detroit  for  repairs. 
Schooner  E.  P.  Dorr,  corn,  ashore  on  Charity  Shoals,  I^ke  Erie. 
Schoonere  Odin  and  Denmark  badly  damaged  by  collision  oft'  Ahnapfe»LAk-  ^' 

igan. 
Schooner  Antelope  sprung  a  leak  at  Port  Huron. 
25th.— Schooner  Two  Brothers  lost  jib-boom  and  foremast-head,  off  Oawr** 

gust  of  wind— towed  back  for  repairs. 
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Steamer  AbyRBinian  canght  Are  on  Lake  Ontario — extingnishod,  with  but  plight 

damage. 
Steam-barge  Herald  snnk  by  collisitm  with  propeller  Dnukirk  on  Lake  Huron. 
David  Thorbum,  mate  of  Heruld,  drowned. 

Schooner  Sunrise  had  her  foremast  shivered  by  lightning  on  Lake  Erie. 
Schooner  Kival  snnk  at  Bay  City. 
Win.  Irving,  captain  of  schooner  Gilmcar,  fatally  injured  by  falling  ofif  boom  at 

Bay  City. 
Tug  Hercules  broke  her  crank  in  Detroit  River. 

Tng  Annie  L.  Smith  ba<lly  dama^^red  by  collision  with  tug  Nagle  at  Chicago. 
Schooner  Gallatin  sprnng  a  leak  at  Erie — raised,  and  towed  to  Cleveland. 
26th. — Steamer  Ball  ran  upon  a  pile  at  Bay  City,  and  was  beached  to  prevent  sinking. 
Steam-barge  Wm.  Cowie  struck  a  rock  below  Alexandria  Bay — got  oft',  and  was 

towed  to  Ogdensburg. 
Brig  Mechanic  Hpmng  a  leak  while  lading  at  Marquette— raised  and  repaired. 
27th. — Chas.  A.  Tnttle,  deck-hand  on  propeller  Passaic,  fell  overboard  and  drowned  in 

Saginaw  Bay. 
l^th, — Tug  Ada  Allen  sunk  at  Chicago — raised. 

iOth. — Richard  McGuire,  of  schooner  Helen  Bloo<l,  jnmped  overboard  and  drowned  oft 
Sheboygan,  Lake  Michigan. 
Nicholas  L.  Young,  of  propeller  Java,  fell  overboard  and  was  drowned  near  Cleve- 
land. 
Wm.  Fisher,  of  tug  Charles  W.  Parker,  crushed  between  tug  and  schooner  Tempest 

at  Chicago,  and  seriously  injured. 
Peter  McFeo,  fireman  on  pile-driver  at  Michigan  City,  fell  overboard  and  drowned. 
'0th. — Schooner  Emma  C.  Hutchinson  sprang  a  leak  on  Lake  Erie. 

Schooner  Fearless  sprung  a  leak  on  Lake  Ontario. 
1st. — Antoine  Fortan  fell  overboard  from  a  scow  and  was  drowned  off"  Grosse  Point. 


^t. — Tng  Blanchard  got  a  login  her  wheel  at  Chicago. 
Propeller  Nebraska  got  a  log  in  her  wheel  at  Buffalo. 
Schooner  Lucky  damaged  by  collision  with  a  propeller  off"  Cleveland. 
Nicholas  Bartley,  mate  of  Schooner  Portage,  fell  from  masthead  and  seriously  in- 
jured at  Toledo. 
Schooner  Garibaldi  sprang  a  leak  on  Lake  Michigan. 

Steamer  Bob  Hacket  damaged  to  the  extent  of  :^1,(H)0  by  being  run  into  by  steamer 
Transit  at  Detroit. 
1. — Schooner  Hattie  Johnson  lost  jib-boom  by  striking  Sixth-street  bridge  at  Mil- 
waukee. 
Schooners  Knight  Templar  and  Caroline  Marsh  damaged  by  collision  at  Point 

Peter,  Lake  Ontario. 
Tn^  Admiral  D.  D.  Porter  ran  ashore  at  Oak  Point,  Lake  Ontario.    Got  off*. 
Bark  Fame  sprnng  a  bud  leak  off"  Gravelly  Bay,  and  i)ut  back  to  Buffalo. 
ScoTV  Sea  Star  sprnug  a  leak  on  Lake  Michigan. 
Schooner  Wm.  Elgin  sprung  a  leak  on  Lake  Erie. 
,. — Schooner  Superior,  ore,  ran  aground  near  Round  Island  at  head  of  Sault  River; 

Blightly  damaged, 
li. — Scow  Fire-Fly  towed  to  Green  Bay  in  a  sinking  condition. 
(i. — Kerry-boat  Milton  Cowbright  destroyed  by  fire  at  Saint  Clair. 
(i. — I*ropeller  Tioga  ashore  on  Niagara  Reef  between  West  Sister  and  Green  Islands. 
Schooner  A<  Rust  struck  on  a  rock  and  became  water-logged  at  Alpena.    Raised  and 

towed  to  Bay  City. 
Schooner  Rob  Roy  damaged  by  colliding  with  a  bridge  at  Chicago. 
I'l'opeller  Calabria  broke  her  machinery  in  the  Saint  Lawrence  and  was  towed 

l>a^k  to  Kingston. 
Tuii  Adventure  broke  a  lock  on  Rideaux  Canal. 

St<?i*tner8  Princess  of  Wales  and  Silver  Spray  damaged  by  collision  in  the  bay  at 
Toronto. 
I.    A  scow  overloaded  and  sunk  at  Toledo. 
Xiif?»  Perry  and  Satisfaction  damaged  by  collision  at  Chicago. 
Scliooner  Portage  lost  her  foremast-head  during  a  gale  on  Lake  Erie. 
Tii|^  Dick  Davis  and  Ida  H.  Loe  damaged  by  collision  at  Milwaukee. 
Schooner  Souvenir  sprung  a  leak  on  Lake  Michigan  and  put  into  Grand  Haven  for 

repairs. 
Schooner  Arctnrns  struck  on  a  reef  while  entering  Chicago;   towed  inside  in  a 

sinking  condition. 
Irou  propeller  Russia  disabled  by  breaking  her  wheel  near  Detroit. 
^V  vci»<»el  ran  aground  near  False  Presciue  Isle  ;  500  barrels  salt  thrown  OYe^board.  t 
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8tli. — Tng  Prindiville  ran  into  ferry-scow  at  Tonawanda  and  cut  her  in  two.    Dam- 
age, $600. 
9tb.— Schoouer  Flyinc^  Mist  ran  foul  of  schooner  Mary  A.  Wand  and  lost  her  anekor. 
The  Waud  badly  damaged.  • 

Scboouers  Keitb  and  Regular  damaged  by  collision  at  Chicago. 
Schooner  W.  H.  Willard  lost  jib-boom  on  Lake  Michigan. 
lOtb. — Steam  barge  Vanderbilt  ashore  at  Pike's  Bay,  Lake  Huron, 
lltb. — Tng  H.  N.  Martin  and  schooner  Melvin  damaged  by  collision  with  bridges: 
Cleveland. 
Canal-boat  Samuel  Morgan  sunk  at  Buffalo  ;  8,200  bushels  corn  damaged. 
Bark  Ooeouta  reached  Chicago  minus  her  foretopgallantm.-ist. 
Schooner  Sardinia  arrived  at  Chicago  in  a  sinking  condition. 
12th. — Schooner  A.  C.  Maxwell,  ore-laden,  ashore  at  Bar  Point,  Lake  Erie.    Jettisoned 
part  of  her  cargo  and  got  off. 
John  Cadath,  sailor  on  Barge  Fulton,  seriously  injured  by  a  fall  through  a  bfttch- 

way  at  Bay  City. 
Steam-barge  Mary  Groh  sprung  a  leak  at  Cleveland. 
Scow  Siissiicuss  ran  ashore  at  Ford  Shoals.    Pulled  off  by  a  tug. 
13th. — Barge  J.  D.  Morton,  during  rough  weather  on  Lake  Erie,  broke  loose  from  U*^ 
of  stenra-barge  Sun»  and  went  to  pieces. 
Barges  Globe  and  Sunburg  run  ashore  on  Kelly's  Island.    Globe  raised  and  tow^ftl 

to  Buffalo,  Sunburg  to  Detroit. 
Schooner  David  Stewart  arrived  at  Cleveland  in  a  leaking  condition. 
Steamship  W.  T.  Graves  put  into  Milwaukee  in  a  disabled  condition.     Boiler  gsv" 

out. 
Schooner  S.  S.  Osborn  lost  her  bowsprit  and  head-gear  by  collision  on  Lake  Hon^a 
Scow  Senator  had  her  foretop-mast  broken  and  lost  canvass  during  a  squall  on  Li^^ 

Erie. 
Propeller  Shickluna,  salt,  struck  the  rocks  and  sunk  on  Weaver^s  Point,  Lakei.V 

tario.     Raised  and  towed  to  Kingston. 
A  barge  reported  ashore  on  Chick-a-no-la  reef.  Lake  Erie. 
14th. — Schooner  Chapin  arrived  at  Chicago,  leaking  badly. 

Schooner  Carolina  Marsh  lost  eight  or  ten  thousand  feet  of  lumber  of  deck-loiil  V5 

a  gust  of  wind  while  oft*  Oswego. 
Tug  \V.  B.  Castle  and  schooner  ^tna  shored  on  Middle  Ground  at  Point  Edward^ 

Got  off  with  slight  damage. 
Scow-barge  H.  G.  Williams  ashore  on  Cedar  Point,  Sandusky  Bay.    Total  lo>«. 
Daniel  Berry,  lock-tender,  drowned  in  the  Welland  Canal. 
15th. — Schooner  S.  Armsden  slightly  damaged  by  collision  at  Cleveland. 
Brig  Pilgrim  lost  her  top-sail  yards  during  storm  off  Chicago. 
Steam-barges  New  Era  and  General  Paine,  with  barges  in  tow,  put  back  toCbtcJL?' 

on  account  of  heavy  weather. 
Charles  Nelson,  sailor,  of  bark  Carrier,  fell  overboard  arid  was  drowned. 
Bark  Menominee  and  schooner  Sinai  lost  their  top-sails  on  Lake  Michigan  dario. 

a  storm. 
Tug  Edward  Gallagher  exploded  her  boiler  on  Torch  Lake,  Lake  Superior.   J.  H 
Olds,  of  Hancock,  instantly  killed. 
16th. — A  sailor,  of  schooner  Minerva,  jammed  between  tugs  Lowie  Dole  and  Anni^  L 
Smith  at  Chicago,  and  injured  so  that  he  died  in  a  few  hours. 
Barge  Sunshine  became  water-logged  and  lost  deck-load  of  lumber  off  Bark  Sbsat;. 

Lake  Huron. 
Schooners  Addie  and  Dora  disabled  by  a  storm  on  Lake  Michigan.     Pnt  ioto  Br: 

ton  Harbor. 
Schooners  Gifford  and  ^Etna  collided  on  Lake  Huron.    One  man  lost  and  one  Ki^I  .> 
injure<l. 
17th. — sVeam-barges  Buffalo  and  Bradbury  had  a  rough  passage  across  Lake  Hon'" 

and  barges  Sunshine  and  Saint  Clair  in  tow  were  water-logged. 
18th.— Judson  Mesler,  sailor  on  schooner  Wm.  Jewett,  drowned  off  Sodns. 
19th. — Schooner  J.  Rigler  lost  part  of  canvass  off  Forty-Mile  Point. 

Schooner  Kearsarge  became  water-logged  on  Lake  Michigan  and  was  towed  to  M/ 

waukee  by  propeller  Lawrence. 
Alexander  Campbell,  captain  of  bark  Manzanilla,  drowned  at  Port  Dalhonn'- 
20th.— Henry  Alston,  sailor  of  Bark  J.  G.  Masteu,  fell  into  river  at  Bnffiido  and  w 
drowned. 
Schooner  Laura  ran  aground  at  month  of  River  Thames. 
Schooner  Wm.  Jones  lost  jib-boom,  &o.,  by  colliding  with  bridge  at  Chici|:o. 
2l8t.— Steamer  Atlantic  lost  mast  by  collision  at  the  head  of  Saint  Ulair  River. 

Brig  Starlight  and  schooner  Cortez  damaged  by  collision  near  Mammy  Jady  •!<•  '• 
Detroit  River.     Schooner  Cortez  damaged  to  extent  of  $400. 
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d.—Schooners  Japan  and  Planet  damaged  by  collision  off  Sheboygan.    Planet  put 
into  Sheboygan  for  repairs. 
Tug  Black  Ball  cut  off  the  stern  of  schooner  Maria  Martin,  and  damaged  her  to 

amount  of  $1,000  by  collision  in  Detroit)  River. 
Schooner  Milwaukee  Belle  ashore  on  Chambers  Island,  Green  Bay.    Threw  deck- 
load  overboard  and  got  off. 
John  Hunter,  mate  of  schooner  West  Wind,  drowned  off  Toronto. 
Tug  Witch  of  the  West  broke  her  shaft  at  Bay  City. 
Steam- barge  Vanderbilt  on  bar  mouth  of  tho  Thames  River. 
Schooner  Laveland  damaged  chain-flutes,  &c.,  in  a  jam  on  Saint  Clair  Flats. 
[1.— Barge  Oliver  Cromwell  and  brig  Orkney  Lass  sprung  a  leak  while  lading  at 
Marquette,  Lake  Superior,  and  sunk  beside  the  docks. 
Aloiizx)  Pearson  killed  by  falling  from  mast  of  schooner  F.  Morell. 
Steamer  Eva  English  damaged  on  Saginaw  River. 
Schooner  Express  damaged  on  Lake  Erie. 
Schooner  M.  L.  Collins  ashore  in  Detroit  River. 
h. — Schooners  Westchester  and  Flying  Mist  damaged  by  collision  at  Chicago. 
Schooner  Mary  Collins  lost  jib-boom  and  bowsprit  by  collision  with  propeller  Ari- 
zona at  Erie. 
h. — A  small  schooner  sunk  by  striking  dock  at  Chestnut-street  bridge,  Milwaukee. 

Raised  and  repaired. 
Barge  Saint  Clair  water-logged  on  Lake  Huron. 
Scow  Planet  sprung  a  leak  at  Milwaukee. 

Schooner  C.  Harrison  became  water-logged  at  Evanston,  and  was  towed  to  Chi- 
cago. 
Proj)eller  City  of  Fremont  burst  a  flue  on  Lake  Michigan.    Detained  seven  or  eight 

hours. 
Schooner  A.  W.  Lacky,  ore-laden,  broke  her  rudder  on  Saint  Clair  Flats. 
Steam -barge  Vienna  and  barge  Verona  ashore  at  Presque  Isle,  Lake  Huron.    Vi- 
enna got  oft*  without  damage  and  Verona  filled  with  water. 
Steamer  Young  America  ran  ashore  on  Fighting  Island. 
Schooner  8.  P.  Ely  aground  in  Nebish  Rapids. 

1. — Propeller  Oneida  struck  on  Belle  Isle;  aground  fourteen  hours  and  got  off. 
Schooner  Marion  Egan  ashore  at  Cove  Island,  Georgian  Bay.     A  total  loss. 
Schooner  Gerritt  Smith  sprung  a  leak  in  the  straits.    Towed  to  Detroit  by  the  tug 

Leviathan. 
Schooner  Maggie  M.  Rae  water-logged  on  Lake  Erie.    Towed  to  Detroit  River  and 

tliero  capsized. 
I. — Schooner  Montana,  ore-laden,  grounded  on  Belle  Isle,  Detroit  River. 
1. — Schooner  Senator  passed  Detroit  in  a  dismasted  conditon. 
Ab'xaiider  Ross,  mate  of  bark  Tanner,  was  drowned  at  Buffalo. 
Bark  Acorn  put  into  L'Anse,  Lake  Superior,  in  a  leaking  condition. 
Schooner  Comanche  shifted  cargo  and  arrived  at  Oswego  with  nearly  1,000  bushels 

wheat  wet. 
Eli  Smith,  sailor  of  barge  Severn,  drowned  at  Buffalo. 
Stoain-barge  Mary  Robeitson  arrived  at  Chicago  in  a  leaking  condition. 
Propeller  Waleska  broke  her  wheel  at  Chicago. 
. — Propeller  Cleveland  ashore  at  Middle  Island,  Lake  Huron.     Pulled  off  with 

blight  damage. 
Byron  Robinson,  of  yacht  Mazeppa,  drowned  at  Coburg. 
Bargo  Comet  became  water-logged  on  Lake  Michigan.    Towed  to  Chicago. 
Schooner  Cambridge  struck  and  sunk  while  leaving  L'Anse,  Lake  Superior. 
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SailorSt  drowned,  <f'c. 


Drowned 

Killed  by  fAU,&c. 
Seriously  injured. 
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Paper  30. 

War  DEPARTMEyr,  Office  of  the  Chikf  Signal-Officer, 

Washington,  D.  C,  Jul^  26.  l*C;l 
Sir:  I  have  the  honor  to  report  a«  follows:   HaviD^r, in  accordance  with  Spn*. 
Orders  No.  67,  arrived  at  'he  scene  of  the  tornado  in  Iowa,  I  there,  to  the  best  of  o^ 
ability,  endeavored  to  carry  out  the  special  instructions  which  I  had  received.   TLr 
resnlt  is  contained  in  the  report  herewith  submitted. 
Very  respectfullv,  your  obedient  servant, 

JAS.  MACKINTOSH. 
Obnerrer-Sergeant  Signal  Servicej  U.  S.  A. 
Gen.  Albert  J.  Myer,  Chief  Signal- Officer  of  the  Army. 


War  Department,  Office  of  the  Chief  Signal-Officer, 
Division  of  Telecjrams  and  Reports  for  the  Benefit  of  Commerce. 

Washington,  D,  C,  Map  -ifi,  l-cn 
Sergeant  :  Upon  arriving  at  Washington,  Iowa,  in  compliance  with  Special  <  »:•- 
No.  67,  O.  C.  S.  O.,  of  this  date,  yon  will  at  once  proceed  to  the  scene  of  the  n»cHit  '.- 
nado  near  that  place,  and  locating  the  point  where  it  first  struck  the  earth,  will  v-  "^ 
its  path  as  far  as  its  progress  can  be  distinctly  traced,  giving  particular  atteDtit"  •- 
the  following  points  suggested  by  the  Chief  Signal-Officer: 

1.  Trace  accurately  the  course  of  tlie  tornado,  and  determine  whether  its  mo\»r.'^ 
was  direct,  or  whether  it  swerved  at  any  time  from  a  direct  coarse,  and,  if  so.  thvtJ'  *- 
of  such  dellection. 

2.  Ascertain  the  velocity  of  wind  in  the  whirl  of  the  tornado  ;  estiniatlDg  thk  vl 
more  accurate  data  cannot  be  had,  from  it«  effect  nnon  iniinimate  objects,  as  f»»rt\' 
pie,  weight  of  objects  moved,  with  area  of  surface  or  such  objects  exposed  to  the  j^  ■ 
of  the  wind. 

3.  Ascertain  if  objects  were  carried  directly  npwanl  in  the  interior  of  the  » 
without  a  whirling  motion  and  thrown  out  at  top,  or  whether  they  ascended  in  ci:  •  • 
whirling  upward  with  the  whirl  of  the  tornado. 

4.  State  if  there  are  any  evidences  that  the  center  of  the  tornado  was  a  vaonnir.A 
for  examples:  were  trees  wholly  stripped  of  bark;  did  houses  explo<1e  ourwanl.A 

5.  Ascertain  if  the  tornado  appeared  to  be  attached  at  its  upper  extremity  to  u  i-^ 
of  clouds,  or  to  a  single  and  small  cloud. 

6.  Were  there  any  electrical  discharges  accompanying  the  tornado? 

7.  Was  the  tornado  seen,  before  its  complete  formation,  as  a  tongue  of  cloud  bit.  . 
down  from  a  mass  of  clouds  7 

H.  Did  it  any  time  cross  a  body  of  water;  and,  if  so,  did  it  assume  at  that  pi^:'^'  ' 
character  of  a  water-spontf 

9.  Did  the  tongue  of  cloud,  reaching  toward  the  earth,  distinctly  whirl  itselC<»r  ' 
it  stationary,  with  a  whirling  column  of  air  rushing  up  its  interior  ? 

10.  Collect  reliable  data  as  to  the  greatest  height  to  which  objects  were  rle^a: 
and  their  weight. 

11.  Ascertain  the  condition  of  air  outside  the  tornado,  and  whether  the  wintl  •-'  - 
toward  it  from  all  directions. 

12.  Were  there  any  premonitory  signs  of  an  approaching  storm  before  the  ur 
struck  the  earth  f 

13.  Where  did  the  tornado  originate,  and  where  terminate  T 

14.  Determine  particularly  whether  the  cloud  from  which  the  tongue  of  floini 
pended  had  a  rotary  motion,  or  whether  the  tongue  of  oloud  itself  had  uue. 

15.  Duration  of  tornado,  and  progressive  velocity. 

16.  Actual  width  of  belt  affected  by  the  tornado. 

17.  Note  the  general  direction  of  prostration  of  trees,  being  carefnl  to  allow  ft*  ' 
change  of  direction  caused  by  striking  the  earth. 

18.  Yon  will  prepare  a  series  of  questions  to  which  answers  will  be  obiain»«l  " 
the  most  intelligent  citizens  living  in  and  along  the  track  of  the  tornado,  so  that 
same  questions  may  be  answered  by  different  persons.  ^^  -. 
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lit  addition  to  these  points,  you  will  investigate  such  others  as  will  tend  to  give  a 
connected  and  full  recoid  of  the  origin,  progress,  and  disappearance  of  the  meteor. 

Having  completed  your  investigation  of  the  Iowa  tornado,  you  will  proceed  to  the 
location  of  the  one  reported  in  Illinois  as.raging  on  the  same  date,  and  follow  out  the 
flame  course  of  inquiry  as  for  the  Iowa  storm. 

Take  ample  time  to  do  the  work  thoroughly,  and  report  your  location  from  time  to 
time  by  telegraph. 

Very  respectfdlly,  &c,, 

H.  W.  HOWGATE, 
Second  Lieut,  and  Bvt  Capt.,  Acting  Signal  Officer  and  Ansistant. 

Sergt.  J  AS.  Mackintosh, 

Observer  Signal-Servioey  U,  S,  A,^  Washington j  D.  C. 


THE  IOWA  AND  ILLINOIS  TOKNADO  OF  MAY  22,  1873. 

STATEMENT  OF  THE  PACTS. 

This  tornado  could  not  by  its  destructive  efforts  upon  trees,  buildings,  &.C.,  be  traced 
farther  back  than  section  35,  Warren  Township,  Keokuk  County,  Iowa.  At  the  point 
where  the  destruction  commenced,  the  South  Skunk  River  bends  southward  and  then 
again  to  the  east,  thus  half  inclosing  a  low  level  area  of  about  one  mile  in  length  by 
half  a  mile  in  breadth.  This  bottom-land  is  surrounded  by  bluffs  about  70  feet  iu 
height  on  nearly  all  "sides,  the  river  flowing  close  to  the  bluff  on  the  southwest.  It 
was  at  the  northeast  edge  of  this  natural  amphitheatre  that  the  tornado  first  attained 
force  snlficicnt  to  demmish  fences.  These  fenct«  were  thrown  down  by  a  southwest 
wind  for  a  space  forty  rods  wide.  The  buildings  of  W.  W.  Morrow,  situated  half  way 
up  the  bluff,  were  partly  destroyed.  But  although  its  first  destructive  efforts  were  here 
manifested,  it  by  no  means  follows  that  this  was  the  starting  point  of  the  tornado.  On 
the  other  side  of  South  Skunk  River,  directly  opposite,  there  was  a  strong  wind,  accom- 
panied with  some  hail  and  rain,  while  to  the  north  and  west  a  tremendous  rain  fell, 
(ireceded  and  accompanied  by  large  hail.  The  storm  evidently  arrived  at  Morrow^s 
arm  a  well-nigh  full-formed  tornado.  To  trace  it  backward  over  a  country  where  its 
phenomena  were  only  those  of  a  violent  thunder-storm,  I  found  to  be  difficult  and 
leemed  unnecessary. 

The  attempt  to  prove  a  connection  between  this  tornado  and  the  thunder-storm  near 
Des  Moines  of  May  22.  4  a.  m.,  has  not  been  successful.  For  although  the  Des  Moines 
itorm  exhibited  tornado-like  power,  since  the  distance  between  Des  Moines  and  Mor- 
ow's  farm  is  only  seventy  miles,  and  since  the  Des  Moines  storm  occurred  ten  hours 
)reviously,  its  rate  of  motion,  if  it  is  identical  with  the  Keokuk  County  tornado,  can- 
)ot  have  exceeded  seven  miles  per  honr  in  a  straight  line.  But,  as  will  afterwards  bo 
hown,  the  tornado  traveled  more  than  twenty-nine  miles  per  hour.  This  objection  is 
>y  no  means  insuperable  when  viewed  in  the  light  cast  upon  the  subject  by  the  general 
nodes  of  movement  of  storm -centers  across  the  continent.  These  tornadoes,  however, 
xist  as  something  independent  and  automatic  within  the  limits  of  areas  of  low  ba- 
ouieter,  and  since  their  motion  is  governed  by  laws  peculiar  to  themselves,  it  must 
lean  while  be  accepted  as  valid.  Besides,  a  hail-storm  traversed  Keokuk  and  Wash- 
ig^ton  counties  May  22,  at  6  or  7  a.  m.  There  is  much  more  probability  of  a  connec- 
ion  between  this  hail-storm  and  the  Des  Moines  storm  of  4  a.  m.  than  between  the 
itter  and  the  tornado  which  occurre<l  eight  hours  subsequently. 

In  the  Neosho  County  Journal,  of  May  24,  is  an  account  of  a  highly  destructive  tor- 
ado  which  desolated  a  portion  of  Lincoln  county  six  miles  long  by  one-half  mile  wide, 
his  tornado  was  apparently  every  whit  as  violent  as  that  in  Iowa.    The  time  at  which 

occurred  is  given  as  about  3  p.  m.  It  cannot,  therefore,  be  identical  with  the  subject 
r  this  paper. 

The  conclusion  follows  that,  wherever  this  tornado  may  have  originated,  it  first 
ttained  to  desolating  violence  on  Morrpw's  farm.  Its  previous  history  was  only  that 
r  a  thunder-storm,  accompanied,  perhaps,  by  an  unusual  tumult  and  whirling  of  the 
ouda.  In  tracing  its  development  and  progress,  therefore,  I  probably  labor  under  no 
isadvantages  which  do  not  necessarily  attach  to  the  history  of  all  such  meteors  ex- 
;pt  those  arising;  from  the  circumstance  that  the  tornado  was  not  at  any  point  of 
H  progress  witnessed  by  a  skillful  meteorologist. 

Mr.  >f  orrow  testified  that  neither  he  nor  any  of  his  people  noticed  any  funnel-shaped 
>pearaTice  or  tongue  of  cloud  approaching  the  earth.  There  was  a  strong  wind  for  a 
in  ate,  l>ut  the  destructive  ^nst  appeared  to  be  instantaneous.  A  smart  shower  of  hail 
•llowed  the  gust.  A  whirling  of  the  clouds  was  observed  several  minutes  before  the 
iud.      A  little  lightning  was  seen.    The  storm  traveled  east-northeast  over  Andrew 
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Snrber's  farm,  blowing  down  fences,  with    a  southwest  winiL    He  saw  tb»*f -• 
whirling  like  a  great  wheel  35^  in  width  before  the  storm,  but  did  not  notice  anjs  v 
nel  appearance.    A  few  hail  fell  with  the  wind,  and  a  considerable  shower  nfn- 
after  it. 

The  same  phunomena  were  repeated  on  J.  E.  Storer's  farm.  A  steady  roar  wi<  Lf  .^ 
as  it  approached.    No  lightning  seen. 

About  forty  rods  north  of  the  line  of  destruction  on  these  farms  resides  'WiiUiTi  P 
Liske.  He  saw  two  clouds,  one  in  the  southwest  and  the  other  in  the  uonbv^' 
which  appeared  to  rush  together  in  the  west.  As  the  tornado  came  up,  and  »'•  ' 
twenty  minutes  before  it  arrived,  the  wind  change<l  to  the  north  and  blow  sostn»n;' 
that  the  door  had  to  beheld  to  prevent  it  from  being  blown  in.  Saw  uo  li<^htQiDgAi: 
heard  but  little  thunder.    Saw  no  funnel  appearance. 

Elleot  Uttcrback  was  sixty  rods  south  of  the  tornado  at  this  place.     He  •««•"- 
clouds  come  whirling.    The  height  of  the  whirUu?  clouds  was  abcmt  tkM  and  thewu:. 
about  30^.    Saw  lightning  and  neard  thunder  once  or  twice.    Hail  followed  the  v.- 
in  small  quantity,  and  rain  fell  in  considerable  a^nount  three-quarters  of  an  hoar  Ur'*^ 
During  the  day  the  direction  of  the  wind  was  southerly. 

John  Malcum,  section  30,  Lancaster  Township,  tcstiHod:  Was  one  mile  sontliof  t-»'- 
nado  when  it  occurred.    Heard  a  roaring  like  steady  thunder  in  the  west  aboat  a  rio- 
ter of  an  hour  before  the  storm  came.    Saw  no  lightning.    A  cloud  covered  the  we*;» 
the  northern  and  the  northeastern  portion  of  the  sky.    It  extended  somewhat  !►•»> 
the  zenith.    The  rest  of  the  sky  was  clear.    Saw  a  whirling  masn  of  rb»«d'*,    C 
distinctly  see  them  whirl  contrary  to  th-i  hands  of  a  watch.    Thi*  whirl  in;;  ma-^*-- 
peared  to  be  about  G(P  high  when  directly  opposite.    A  smart  shower  fell  some  ;   • 
after  the  tornado. 

On  Malcum's  farm,  the  roof  of  a  stable  was  blown  to  tho  southeast.    This  vi^ ' 
first  damage  done  by  a  northwest  wind.    Two  hundred  yards  south  of  the  stable  a  f- 
was  blown  toward  the  northwest  and  north.     This  was  the  first  evidence  of  a  de-rn: 
tive  southeast  and  south  wind.    The  storm  after  becoming  destructive  had  travrW 
one  and  a  half  miles  before  it  developed  force  sufficient  to  commit  destractioD  br  i 
northwest  and  southeast  wind. 

T.  Dawson,  section  31,  Lancaster  Township :  The  tornado  passed  directly  orer  the  tirr 
buildint^s.  He  testffied  :  Saw  tornado  approaching  like  two  dark  clouds  with  an  ^'-^ 
vening  lighter-colored  space  between  them.  These  two  clouds  together  presented  i  f"- 
nel-shaped  appearance  ;  the  upper  end  of  the  fuunel  entered  the  overhanging  ini>* 
cloud,  which  covered  the  half  of  the  sky  and  extended  to  the  southeast  a  little  b*5  •• 
the  zenith.  Its  lower  end  did  not  touch  th!»  earth.  It  whirled  contrary  to  the  ha>:»  ' 
a  watch.  Its  elevation  appeared  to  be  about  C(F,  and  it«  width  at  summit  4lK.  !!'•: 
some  thunder  previous  to  tornado.  Did  not  see  any  lightning.  After  the  torn*.- 
.  there  fell  a  few  small  hail  and  a  little  rain. 

The  breadth  of  fences  thrown  down  on  this  farm  was  about  sixty  rod.s.  Thr».* 
houses,  «&(■'.,  were  damaged.  A  cultivator  weighing  about  two  hundred  poau<W  '■• 
carried  or  drag'^ed  30  feet.  It  presented  to  the  wind  a  surface  of  not  more  than  3  •>  :** 
feet.  If  it  was  carried,  the  lifting  force  of  the  wind  must  have  been  betwe^-u  r^" 
and  seventy  pounds  per  square  foot.  The  ground  showed  uo  signs  of  its  having  \^ 
dragged. 

M.  Williams,  lawyer,  section  32,  Lancaster  Township,  testifie<l:  Time,  prohaWy  - 
p.  m  ;  it  was  a  few  minutes  after  2  p.  m.    Watched  the  storm  as  it  approached  for  »*-•" 
one  hour.    A  cloud  rose  in  the  west,  which,  stretching  to  the  northwest,  prcaentt-!  * 
appearance  of  heavy  rain.    Previous  to  the  approach  of  this  cloud,  the  sky  wa?  a^rA'  * 
clear.    The  wind  during  the  day  was  southerly.    About  twenty-tive  minutes  aft**:  *.: 
tornado  the  wind  was  again  from  the  southwest.    The  storm-cloud  did  not  exi**i**  :»' 
past  the  zenith  to  the  south.    Saw  the  funnel  distinctly.     It  alternately  lengthetK*!  i:' 
contracted,  rose  and  fell.    When  it  contracted,  it  appeared  as  if  the  narrow  point  .-i* 
the  earth  was  cut  off,  leavirg  the  lower  end  broader.    At  tiracsthe  nppereud  ap:»-'- 
to  reach  the  overhanging  clomis,  and  at  times  to  be  not  so  high.      Its   «^pr  «•"• 
something  like  W^/^     It  wasof  a  dark-blue  color  when  two  liundred  and  Cif>T  '*:  « 
distant.    When  ^^^f  three  hundred  yards  distant  it  subtended  an  angle  of  j^K* .» ** 
The  angle  sub  ^^m    tended  by  the  top  of  it  at  that  distance  was  abont  5r>-.    I:  ^  ■ 
zigzag   motion,    ^m     Half  an  hour  previons  to  the  tornado,  there  wa."  incessAs:  . '- 
uing  in  the  northwest.     Heard  no  thunder.    There  was  no  lightning  in  the  U'rr 
A  little  rain  and  hail  fell  just  before  the  tornado,  and  a  smart  rain-shower  alKW*  t«  . 
ty  minutes  after  it.     Have  hoard  that  to  the  northward  there  \van  a  terrific  »t"rr 
rain  and  hail  accompanied  with  thunder  and  liglitning.  The  wind  wa^sonth  .c  ^•■*" 
during  the  day.    ^s  the  tornado  approached,  the  wind  changed  to  a  little  eaM  »:  Wt 
Saw  the  darkVunnel  strike  the  ground  on  my  farm.     Saw  it  whirling  coutrar>  '  *   - 
hands  of  a  watch. 

This  witness  was  stationed  abont  twenty-five  yards  sonth  of  the  fnnael  when  ii-i' " 
to  it.     The  fences  were  generally  thrown  toward  the  centor  on  either  side;  bot  •" 
the  dark  cloud  touched  they  were  carried  away  for  a  space  sixty  yards  widic   W  Li 
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re  the  first  evidence^f  the  dark  cload  touching  the  earth  in  perf«;ct  funnel-form.  But 
3  touch  is  yet  only  temporary;  like  n  child  learning  to  walk,  its  footsteps  are  yet 
icertain.  It  proceeds  with  a  wavy,  zigzag,  circular-pendulum  motion.  By  and  by  its 
ead  will  make  the  earth  tremble. 

The  storm  traversed  Jones's  farm,  throwing  down  fences,  until  it  struck  the  Wolfden 
liooI-Louse,  which  lay  near  its  center.  The  school  was  in  session  when  the  tornado 
nick  it. 

Richard  Weller,  teacher,  testified  that  this  occurred  at  2.15  p.  ni.  precisely.  This 
lie  is  valuable,  and  I  have  adopted  it  as  one  of  the  data  for  calculating  the  velocity 
the  storm.  The  school- house  was  moved  with  the  children  and  teacher  in  it  to  the 
ity  the  north  end  30  feet,  the  south  end  20  feet.  It  was  not  overturned.  The  win- 
\vs,  roof,  &c.,  were  much  damaged,  but  there  were  no  evidences  of  exi)lo8ive 
•ces.  The  Weight  of  the  building  was  given  by  Mr.  Williams  as  probably  thirty 
oasand  pounds.  The  surface  exposed  was  360  square  feet,  besides  the  slanting  roof, 
e  slant  of  the  roof  was  about  45*^.  The  foundation  was  stone.  It  became  very  dark 
the  tornado  struck.  After  leaving  the  school  house,  which  is  situated  in  a  slight 
rine-like  depression,  the  fury  of  the  tornado  abated  somewhat.  Hence,  although  it 
8  nearly  central  over  the  hamlet  of  Hayesville,  the  frail  houses  were  scarcely 
iched. 

).  U.  Alford,  who  lives  a  quarter  of  a  mile  sonth  of  Hayesville,  saw  the  tornado-clond 
mging  round  in  a  circle  like  a  flock  of  birds,  and  every  now  and  again  making  a  dip 
rhe  ground  and  darting  up  again  as  high  as  the  top  of  a  tree.  Its  color  was  very 
k,  inclining  to  green.  The  wind,  which  was  south  before  the  tornado,  changed  to 
th  after  it.    A  little  hail  fell  as  the  tornado  passed. 

ohn  Stephenson,  Hayesville,  a  little  south  of  the  center,  testified :  Saw  no  lightning; 
ird  no  thunder;  considerable  rain  about  a  half  an  hour  after  the  wind. 
r.  (jr.  Konkricht,  postmaster,  Hayesville,  testified :  Tornado  passed  about  2  p.  m. ; 
irly  perceived  the  clouds  whirling  contrary  to  the  hands  of  a  watch  as  the  storm 
troached;  saw  lightning  to  northwest,  and  north  of  the  tornado-cloud;  heard  no 
iider. 

.  W.  Hayes,  Hayesville,  testified :  Watched  it  for  a  half  an  hour  previous  to  its 
val;  Haw  two  clonds,  one  in  the  southwest,  and  one  in  the  northwest,  which  rushed 
!?ther  and  appeared  to  create  a  whirl ;  saw  the  clouds  whirling. 
[.  C.  Dickey,  who  was  at  Hayesville,  .saw  a  cloud  rush  north,  and  then  strike  south 
h  auiazing  rapidity ;  these  were  nnder-clouds ;  the  whole  northern  heavens  were 
ered  with  clouds;  saw  the  funnel ;  it  was  of  a  dark  green  color  and  raised  and 
en'd  itsrlf  at  the  bottom  ;  saw  no  lightnings;  heard  no  thunder. 
.  N.  Biiclier,  one  mile  east  of  Hayesville,  and  about  ten  rods  south  of  the  tornado : 
^  a  funnel-shape,  large  at  top,  small  at  bottom,  of  a  dark  green  color.  It  looked 
a  kettle  of  soup  boiling  over.  The  funnel  ended  in  a  large  cloud,  which  did  not 
nu\  much  sonth  of  the  zenith.  The  bottom  of  the  funnel  kept  bulging  up  and 
n.  Wind  was  from  the  south  previously.  It  changed  to  the  uortliwest  as  it  parsed 
it  isjrow  cooler.  At  this  place  only  a  few  fences  w^ere  thrown  down. 
\  li.  Hawkins.  Jordan  farm,  section  24,  Lancjwter  Township,  half  a  mile  north  of  the 
in,  unci  not  far  from  v/idow  Jacob's  house,  which  was  destroyed.  Testimony :  There 
.»ared  at  first  to  be  two  storms  coming  up— one  from  the  west  and  the  other  from 
northwest.  A  little  rain  and  hail  fell  before  the  tornado,  and  rain  in  considerable 
unt  after  it. 

le  8torm  np  to  this  point  had  been  traveling  east-northeast.  Since  leaving  Sonth 
ik  River,  it  had  been  traversing  n  rolling  prairie,  with  numerous  slonghs,  as  they  are 
'd,  but  nothing  like  a  water-course.  A  little  to  the  east  of  the  last  witness  it  struck 
ibl<?«<>me  Creek,  the  banks  of  which  are  well  wooded.  No  sooner  did  it  do  so  than 
creased  gi'eatly  in  power,  changed  its  path  temporarily  to  due  east,  and  developed 
phenomena  of  two  or  more  funnels  or  branches  of  a  funnel.  Down  in  the  hollow, 
tig  tlie  trees,  stood  the  house  of  widow  Jacobs.  It  was  completely  demolished,  but 
lout  Migns  of  explosion.  The  storm-traces  were  already  in  great  part  obliterated, 
n,  11C5W  house  rebuilt.  The  path  of  destruction  was  two  hundred  yards  wide  at 
|K»int,  and  the  general  aspect  of  the  fallen  trees  within  this  limit  presented  all  the 
araiices  of  a  complete  cyclone  revolving  contrary  to  the  hands  of  a  watch, 
>iigh  nothing  particularly  worthy  of  notice  presented  itself.  About  a  quarter  of 
ile  from  the  main  track  to  the' south,  a  s\yath  about  fifty  yards  wide  was  cut 
Ligli  the  fences  by  a  southwest  wind.  This  swath  appeared  to  curve  toward  the 
I  Ktorm-path,  but  it  was  not  possible  to  follow  it  until  it  reached  it,  be<'ause  of  the 
jeu»*ss  r»f  the  fences,  and  bitcanse  there  had  everywhere  on  that  side  of  the  storm 
a  Htrong  southwest  wind,  and  this  swath  was  merely  oxce])tioually  strong. 
le  storm-center  next  traversed  the  Grout  farm,  now  occupied  by  Samuel  Bnint, 
l>asH«Ml  about  one  hundred  yards  to  the  north  of  the  village  of  Lancaster.  Here 
[u-rations  became  more  interesting. 

inii<d  Brunt  testified:  Heard  it  roarinjr  a  long  time  before  it  arrived;  as  it  ap- 
Lrbecl  saw  two  funnels  distinctly;  their  summits  were  lost  in  the  overhpojging 
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mass  of  dark  cloud.  Saw  fiinuel  ou  the  south  side,  which  was  the  smalla.  «y  i«' 
around  iu  a  half  circle  and  join  the  larger  one.  The  funnel  had  a  pendnlam  m«^*  ^ 
When  it  struck  the  ground  it  seemed,  to  smoke,  the  smoke  sorging  np  like  spnj  -.!•-- 
a  wave-beaten  rock.  The  wind  felt  cold  as  it  passed.  Saw  lightning  daring  torru^. 
The  breadth  of  the  dark  apex  of  the  main  tornado  when  it  toncbed  the  gitHUKi  ^ 
peared  to  be  about  100  feet.    There  the  wheat  was  mown  as  with  a  scythe. 

The  breadth  of  the  path  of  the  storm  of  sufficient  power  to  throw  down  Uat»  ▼* 
here  two  hundred  yards.    The  fences  on  the  north  side  were  blown  sonth,  tboieot)  i. 
south  side  north,  while  along  the  center  everything  was  carried  east  with  the  su»~- 
Au  apple-tree,  7  inches  in  diameter,  which  had  stood  on  the  north  aide  of  thecci'-- 
was  carried  first  fourteen  yards  south,  with  a  little  westing,  then  round  in  a  rr*/  .. 
curve  twenty-four  yards  toward  due  east,  and  then  due  east  for  seventy  yaniv   A 
beam  2  inches  by  4  inches  by  14  feet,  and  weighing  twenty -five  pounds,  wa^t  il: 
into  the  ground  3  feet  9  inches  at  an  angle  of  35'^,  after  having  been  carried  thirty  * 
yards  from  the  barn-roof.    The  following  is  a  sketch  of  the  path  of  the  apple-tzH- 
stood  at  a  and  was  carried  to  b : 

J.  B.  Jacobs,  LancasUT  V 

lage,  witness:     Saw  di»t:>' 

two  whirls,  the  north  one  bca. 

the  largest. 
William    Davis,     Lazica^r 

Village,  witness:    W»trh<»i 


^ — ^^  for  perhaps  an  boar  prt-^ 
—      to  its  arrival.    Heard  it  for : 


an  hour.  Saw  fiinnel  v: 
half  a  mile  distant.  The  <  - 
niit  of  it  was  lost  in  very  dense  clouds.  It  was  funnel-shaped.  The  eleratioQ  «x  - 
summit  was  about  15^.  It  appeared  to  be  abont  as  high  as  the  summit  wai  br»k. 
The  top  was  twice  or  thrice  as  broad  as  the  base.  The  clouds  above  it  did  not  K^-' 
to  whirl.  Saw  lightning  during  the  tornado  and  heard  thunder  above  tbe  roar  of  '^' 
tornado.  Previously  the  wind  blew  from  the  southeast  strongly.  After  it  passec 
blew  from  the  northwest.    Saw  boards  whirling  round  in  the  funneL 

Mr.  Beall,  witness :  Was  on  north  side  of  storm,  half  a  mile  from  its  edge,  h  «'- 
peared  like  a  funnel,  and  perfectly  black.  Saw  rails  whirling  in  it.  The  upper  Ci.-. 
into  which  the  funnel  went  did  not  whirl.    It  subtended  an  angle  of  bb^. 

Fred.  Tollman,  Lancaster  Village,  testified:  Was  within  the  edge  of  tbe  toruii^ 
Was  whirled  like  a  top  for  fifty  yards  and  lodged  against  a  fence.  Observed  i:  "•' 
more  than  fifteen  minutes  before  it  came.  Saw  trees  twisting  in  the  grove  half  i  ^^■ 
distant.  Saw  the  funnel  whirling  contrary  to  the  sun.  Its  summit  was  lost  in  o^r? 
hanging  cloud.  Thinks  the  upper  cloud  was  also  whirling.  Saw  only  one  ftsi- 
Saw  lightning  fiash  up  and  down  the  funnel.  Saw  a  tree  thrown  ont  from  the  V4 
the  funnel  abont  one  foot  in  diameter.  Top  of  funnel  60^  high  when  seventy  y»nL«j^ 
There  were  two  funnels  with  the  small  ends  together,  thus,  the  npper  one  beia^  ^ 
largest : 

The  above  descriptioa  til  ^■ 
fers  to  the  lower  one.  Ii  h^"^- 
l)efore  the  tornado  mlwei  * 
large  as  hen's  eggs. 

Austin  Jacob,  about  kiJ  ' 
mile  north  of  tbe  edg^  ot''- 
tornado.  Testimony  :  Sa»  '^ 
funnels  seperimposed.  witii  :- 
small  ends  togeiber.  TV  i.* 
per  funnel  was  mach  tbe  iMn'' 
and  larger. 

L.  W.  Low,  Lanctttia  ^ 
lage:  Mr.  Low's  booar  «j« 
south  of  the  principal  p*^-^ 
of  the  village,  and  near  tW  •*"-' 
ter  of  the  tornado.  Ttfum^^ 
W:is  in  the  bonse  whn  t* 
tornado  came.  Tbe  wexi***-* 
corner  was  lifted  off  the  fr^s^ 
The  floor  was  then  dnr^  - 
toward  the  roof,  and  the  ^/^ 
went  to  pieces.  Was  m^ff^ 
Felt  very  cold.  Felt  warm  soon  aflrr**-"- 
Saw  only  one  fauuel.    Saw  bgbtu.:^ 


injured.   Wiis  wet  and  covered  with  mud. 
Seemed  to  be  surrounded  with  a  heavy  mist 
both  Hixies  of  it. 
The  last  witness  has  weak  eyesight. 
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J.  C.  Jacobs,  Lancaster  Village:  Witness  was  one  hundred  yards  south  of  the  edge. 
Shape  was  like  a  funnel,  point  up. 

*rhi8  completes  the  evidence  for  the  village  of  Lancaster.  It  is  somewhat  discordant, 
or,  rather,  various.  Some  saw  only  one  funnel ;  some  two  funnels,  side  by  side ;  aud 
others  two  funnels  superimposed,  with  the  small  ends  together.  The  discrepancies  are, 
however,  easily  accounted  for.  As  the  cloud  approached,  it  grew  very  dark.  The  tor- 
nado doubtless  changed  its  form  rapidly.  The  observers  took  a  glimpse  at  it  and  ran 
to  iittend  to  their  houses;  or,  as  in  tlie  case  of  FoUman,  had  to  watch  it  under  difficul- 
ties. Those  who  saw  two  funnels  appear  to  have  seen  through  the  center  of  what  ap- 
peared to  those  at  a  greater  distance  as  only  one  funnel  with  the  larger  end  down. 
The  evidence  afforded  by  the  ruins  in  the  path  of  the  storm  gives  no  support  whatever 
to  the  belief  that  there  were  two  distinct  whirlwinds.  The  two  dark  clouds  touching 
the  gronnd  worked  together  in  the  strictest  harmony  in  producing  such  effects  as 
wonld  be  produced  by  one  tornado  whirling  contrary  to  the  hands  of  a  watch.  But,  as 
already  instanced,  streaks  of  wind  of  unusual  power  curved  in  half  circles  toward  the 
center  at  certain  places.  One  of  those  streaks  passed  in  a  northeasterly  direction 
through  the  town  of  Lancaster,  while  the  main  whirl  was  one  hundred  yards  to  the 
north  of  it.  This  streak  was  at  first  only  a  few  yards  broad,  but  rapidly  increased  in 
width  as  it  proceeded.  It  first  unroofed  a  frail  stable,  without  injuring  the  house  be- 
side it.  It  then  increased  in  force,  throwing  down  four  or  five  houses,  and  unroofing 
as  many  more.  The  following  shows  the  position  of  the  houses  aud  the  directions  iu 
which  they  were  blown : 

N 

TREE* 


The  long  arrow  denotes  the  main  track;  the  curved  arrow  the  streak  mentioned; 
tbi;  short  arrows  show  the  direction  of  the  destructive  wind  which  threw  down  the 
various  buildings.  Between  the  building  a  and  the  main  storm-path  there  is  a  space 
of  fifty  yards  comparatively  uninjured.  Tlie  sketch  does  not  pretei»d  to  be  strictly 
accnrate  as  to  distances,  but  to  give  the  relative  positions  of  the  houses. 

Leaving  Lancaster,  the  whirlwind  travelo<l  down  the  declivity  toward  North  Skunk 
Kiver  in  a  direction  somewhat  east  of  northeast.  It  leveled  the  fences  in  its  path,  in 
the  way  already  described,  and  never  varied  from  its  commencement  to  its  end.  The 
house  of  widow  Dogget,  situated  about  a  quarter  of  a  mile  south  of  the  river,  stands  a 
little  to  the  northwest  of  the  storm-center,  at  the  commencement  of  the  level  bottom- 
lands. Here  two  deep  ravines,  one  from  the  south  and  one  from  the  oast,  meet.  In 
these  ravines  the  storm  developed  enormous  power,  smashing  up  the  timber  terribly. 
The  roofs  of  the  house  and  barn  were  carried  south  and  somewhat  west.  The  trecF  on 
the  north  side  of  the  center  were  thrown  down  toward  the  center,  some  pointing  south- 
west and  south,  but  the  nuyority  southeast.  On  the  south  side  of  the  center  they  lay 
pointing  northeast,  north,  and  northwest.  An  oak-tree,  12  feet  in  circumference  at  the 
l)ase,  was  broken  across  12  feet  from  the  gronnd.  At  the  bottom  of  the  narrow,  steep 
ravine,  running  east  and  west,  trees  were  lying  just  as  they  fell,  some  pointing  east 
and  some  west. 

Mrs.  Wimar  testified  :  That  difficulty  was  experienced  in  preventing  the  wind  from 
bursting  in  the  door  and  windows  ;  that  it  felt  cool  as  the  storm  was  passing;  tliat  a 
few  hau  as  large  as  hens'  eggs  fell  before  the  hunicaue,  and  a  great  deal  of  rain 
afterward;  and  that  the  point  of  the  lightning-rod  upon  the  barn  was  partially 
melted  by  a  flash  of  lightning. 

One-quarter  mile  beyond  Xirs.  Dogget's  house  the  tornado  reached  North  Skunk 
Kiver,  which  it  then  followed  for  over  two  miles  in  a  southeasterly  direction  until  it 
came  to  the  southerly  bend  of  the  river,  opposite  Kohlbaus's  saw-mill,  when  it  sud- 
denly turned  to  the  northeast.  The  bottom-lands  on  both  sides  of  the  river  are  here 
covered  with  tall  timber,  and  through  this  timber  the  storm  tore  its  way  with  resist- 
less fury.  All  trees  within  a  breadth  of  about  one  hundred  yards  were  either  over- 
turned or  broken  off  and  barked.  The  barking  was  evidently  the  result  of  three 
things  : 

1.  Many  of  the  trees  barked  had  been  bent,  so  as  to  loosen  the  fibers  of  the  wood. 
>Such  bending  wonld  infallibly  loosen  and  perhaps  break  the  bark. 

2.  The  air  was  thick  wnth  missiles,  which  not  only  broke  the  bark,  but  sometimes 
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penetrated  the  wood.  I  have  seen  a  corn-stnmp  loss  than  two  inches  in  len^  Mirk:: 
in  the  bark  of  a  lar^e  tree  which  it  had  penetrated. 

3.  The  peeliug-off  of  such  loosened  and  broken  bark  would  bo  a  light  task  for  $q'-: 
tremendous  blast.  There  was  not  the  slightest  evidence  of  electric  action  orofTa:.'' 
explosion. 

Broken  trees  had  the  bark  torn  off,  both  np  and  down,  from  the  point  of  breabv 
Trees  half-broken  and  bent  to  the  ground  were  similarly  stripped. 

At  the  place  of  rupture,  the  trees  generally  presented  that  broom  appeanac*-.  • 
which  the  supporters  of  the  theory  that  electricity  is  the  principal  agcDi  in  ij' 
production  of  tornadoes  have  seen  conclusive  evidence  of  its  truth.  It  will  ai'r: 
ward  be  shown,  when  this  phenomena  becomes  more  common  than  could  beex^w  ' 
on  the  soft  soil  Iwrdering  North  Skunk  River,  where  trees  were  m<»rf  easily  apn« : 
than  broken,  that  this  broom  appoaranc;e  is  due  totbe  excessive  benditig  and  strain  . 
of  the  tibcrs  of  the  wood,  and  their  rupture,  in  succession,  from  the  exterior  inwar  1 

The   river,   being  impassable,  rendered   the   examination  of  the   general  oc•^'': 
of   the   fallen    trees    more   difficult.      Everything,   however,   corroborate<l  tbe  - 
dence    alreiuly    so    abundantly    adduced,  that    the    tornado    was    a    whirivin<i 
powerful  centripetal  tendency,  circling  contrarv  to  the  hands  of  a  watch.    Th« 
lowing  arrangement  of  fallen  trees  was  selected  as  being  typical.     It  was  fooadoQ  '.v 
north  side  of  the  river,  near  the  center  of  the  tornado. 


No.  1  is  a  tree  3  feet  in  diameter,  but  much  decayed,  blown  down  from  thf '^*' 
southeast.  No.  2  is  a  tree  one-half  foot  in  diameter,  blown  down  from  »outh-«oatb^* 
No.  3  is  a  tree  2  feet  in  diameter,  blown  down  from  the  west.  No.  3  lies  aboTf  >'  ' 
and  No.  2  above  No.  I.     It  occurred  just  where  the  storm  left  the  river. 

That  the  force  of  the  storm  was  enormously  increased  immediately  after  rf»rb?. 
North  Skunk  River  is  proved  by  the  greatly  extended  width  of  its  path.  At  A.  I^^ 
get^s  and  B.  C.  Moore's  houses,  three-quarters  of  a  mile  distant  from  the  8t4>ra-<*~''- 
the  out-buildings  were  damaged  and  the  fences  thrown  down  by  a  soatheriy'J^ 
Mr.  Dogget  testified  that  the  tornado  appeared  somewhat  like  two  funnels  wit^  *^- 
smaller  ends  together,  and  that  when  apparently  three  and  a  half  miles  di<lai'  '■- 
column  subtended  an  angle  of  about  25^.  The  houses  of  these  gentlemen  are  ^'**^ 
on  the  summit  of  the  bluffs  facing  the  river,  which  are  perhaps  200  feet  high.      _^ 

The  house  of  Joseph  Ash,  situated  on  the  face  of  the  bluff,  and  distant  from  tif""'' 
about  half  a  mile,  was  blown  to  the  south-southwest.  Large  trees  were  at  lii*  ^"^ 
tance  blown  down  in  the  ravines  running  to  the  river.  Mr.  Ash  testified  tbi  '^'^ 
wind  lasted  a  few  minntes,  and  that  it  changed  to  the  northwest  after  the  pa*"^-  ' 
the  tornado.  A  little  hail  fell  before  the  storm,  and  a  small  shower  of  rain  MfUfii  v^ 
ligbtuing  and  heard  thunder.     It  grew  cool  as  the  storm  paa8e<L 

Matthias  Gengler's  house  stands  on  the  summit  of  the  bluff,  one  mi!e  distos'iy 
the  river.  Due  north  of  this  farm  was  the  saw-mill  of  Joseph  Kohlhaos,  wbtt*  '> 
torna<lo  turned  to  the  northeast.  Mr.  Gengler  testified  that  it  presented  thr»f 
ance  of  a  colunm  rising  from  the  river  to  the  clouds.  Its  width  at  the  top  wa?  *'  ' 
as  great  as  at  the  bottom.  It  was  perfectly  round  and  perpt^ndienlar.  It  movrtl'-*- 
ily  along,  without  jumping  up  and  down  and  from  side  to  side.    The  angle  ofri?^*- 
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was  55°  when  opposite.  The  wind  blew  very  strongly.  Mrs.  Gengler  said  that  the 
bottom  was  the  blackest,  and  that  the  top  looked  like  clear,  solid  water.  She  could 
8^6  it  spin  around  and  upward  like  a  screw,  contrary  to  the  hands  of  a  watch. 

Matthias  Hotel's  house  is  a  quarter  of  a  mile  east  of  Gengler's,  and  at  the  same  dis- 
tance from  the  river.  He  testitied  that  it  appeared  to  him  like  a  big  tower.  Some- 
times it  was  wider  at  the  top  than  the  bottom,  and  sometimes  at  the  bottom  than  the 
top.  All  afternoon  previous  to  the  storm  it  was  very  dark  in  the  north.  As  the  tor- 
nado approached,  the  wind  grew  very  high  from  the  south,  endangering  the  build- 
ings. The  height  of  the  summit,  when  nearest,  was  55^  or  60^.  Saw  something 
like  prairie-chickens  whirling  in  the  air  ;  believe  now  they  were  sheep.  Do  not  know 
whether  any  one  has  lost  sheep. 

The  Black  Hawk  mills  are  situated  about  one  and  a  half  miles  farther  down  the 
river  than  the  point  where  the  tornado  left  it. 

Eli  Walker,  proprietor,  testified  that  he  heard  a  roaring  for  perhaps  an  hour  previ- 
ous to  the  arrival  of  the  tornado.  Saw  it  approaching  apparently  in  a  straight  line 
for  witness.  Itseemed  to  move  slowly,  and  was  perfectly  steady,  without  any  oscillat- 
iug  motion.  Could  not  in  the  column  itself  recognize  a  whirling  motion,  but  the 
light  clouds  around  the  summit  of  it  were  whirling.  The  top  of  the  column  had  an 
elevation  of  about  30^  when  nearest.  Saw  it  suddenly  bend  to  the  northeast  at 
Kohlhaus's.  Before  the  tornado  approached  the  northern  sky  wns  black  with  clouds, 
which  extended  eastward.  The  south  was  generally  clear.  A  hail  stone  or  two  fell 
as  the  tornado  came  up,  and  a  light  shower  of  rain  afterward.  Saw  no  lightning. 
Heard  thunder  previous  to  the  tornado.  While  the  whirlwind  was  on  the  river,  the 
water  ceased  to  flow  over  the  dam,  although  the  river  at  the  time  was  high. 

E.  Stout  was  at  Black  Hawk  mills.  He  testified  :  Saw  it  distinctly  in  funnel  shape. 
Could  see  it  as  far  as  Lancaster  from  the  summit  of  the  mill-buildings.  The  top  of  it 
appeared,  when  one  and  a  half  mile  distant,  to  be  15<^  in  height.  Saw  two  funnels 
come  t'Ogether  and  form  one.  The  smaller  one  came  from  the  south  and  joined  the  oth- 
er. The  top  of  the  funnel  looked  like  a  solid  body  of  water.  Saw  flashes  of  lightning 
from  top  of  funnel,  apparently  northward.  The  small  end  of  the  funnel  was  up,  but 
there  was  not  much  difference  in  size.  The  clouds  above  the  funnel  appeared  to  be  • 
whirling  and  approaching  the  center.  The  funnel  which  came  from  the  south  was  of 
a  lighter  color  than  the  other.  The  wind  changed  as  tlie  tornado  advanced,  and  blew 
strongly  toward  it.  Tbe  clouds  above  the  narrow  top  of  the  funuel  appeared  to  whirl 
in  funuel  form,  with  the  wide  end  upward. 

The  following  represents  the  apparent  direction  of  motion  of  the  two  funnels  as  they 
approached  eacli  other : 

Henry  Lundy  was  at  Bhick  Hawk  mills.  He  testified  that 
he  saw  it  whirling  contrary  to  the  hands  of  a  watch.  Thought 
he  could  see  the  top  of  it,  and  that  it  did  not  reach  the  clouds. 
Matthias  Bevens  was  one  mile  southwest  of  the  storm.  He 
testified  that  the  column  resembled  very  black  coal-smoke,  and 
went  right  Irom  the  ground  to  the  clouds.  It  whirled  with 
great  rapidity  contrary  to  the  hands  of  a  watch,  rising  at  the 
same  time  like  the  spirals  of  a  revolving  screw.  The  top  of  it 
was  about  three  times  the  size  of  the  base.  Little  dark  clouds 
appeared  to  fly  out  and  around  the  dark  column.  When  one 
mile  distant,  it  subtended  an  angle  of  30°.    Saw  no  lightning ;  heard  no  thunder. 

The  house  and  steam  saw-mill  of  Joseph  Kohlhaus  stood  directly  in  the  path  of  the 
meteor,  at  the  distance  of  a  quarter  of  a  mile  from  the  river,  on  the  north  side. 

Mr.  Kohlhaus  testified  as  follows:  The  tornado  appeared  to  stand  still  for  several 
moments  at  the  bend  of  the  river,  and  then  all  at  once  bounded  forward  to  the  house. 
While  standing  still,  it  seemed  to  shoot  or  grasp  out  first  on  the  one  side  and  then  on 
the  other,  as  it  discharges  of  artillery  were  taking  place  on  these  sides.  The  roaring 
was  teiTJfic.  It  resembled  the  sounds  of  machinery  magnified  a  million  times.  It  was 
a  combined  woo-oo-ooand  whirr-r-r-r.  Watched  the  column  as  it  approached.  It  was 
fiiuuel-ahaped,  but  changed  its  appearance.  It  twisted  around  and  up  like  a  screw. 
Could  not  recognize  bodies  in  the  column ;  it  was  too  black,  and  when  the  funnel 
came  near  it  grew  as  dark  as  midnight.  All  the  clouds  were  very  low.  They  did  not 
all  revolve.    Saw  lightning  before  the  storm. 

The  bnilding  stood  upon  the  summit  of  a  rising  ground,  about  thirty  feet  l»igli«  Be- 
tween it  and  the  river  is  a  half  pool,  half  marsh.  It  was  completely  emptied  of  wa- 
ter. The  breadth  of  the  path  of  wholesale  destruction  was,  upon  the  summit  of  the 
hill,  two  hundred  and  seventy  yards.  The  house  stood  one  hundred  yards  from  the 
eastern  and  one  hundred  and  seventy  yards  from  the  western  extremity  of  this  path. 
The  timbers  and  contents  of  this  house  were  capried  in  a  half-circle  first  to  the  north- 
west, then  to  the  west,  then  southwest,  then  south,  and  finally  to  the  northeast,  the 
heavier  articles  being  generally  sifted  out  first,  thus  marking  the  way  the  ruins  went. 
On  the  eastern  edge  of  the  path  was  an  orchard,  and  on  the  western  a  wood.  The 
trees  in  the  orchard  were  blown  down  from  the  southeast  and  south  ;  the  trees  in  the 
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wood  from  the  north  and  northwest.  Portions  of  the  clothinfi^  from  thehoQv- -. 
shingles  from  the  roof  lay  among  the  trees  in  the  wood,  or  stuck  aniOD|;  the  biaih.« 
There  were  no  signs  of  explosion,  the  doors  and  windows  having  lieen  biuwn  id.  I  • 
inmates  were  all  more  or  less  injured.  The  width  over  which  fences  weiv  bluwn  «l<*«. 
was  here  about  three-quarters  of  a  mile.  An  iron  plow,  weighing  two  bnndred  pi-i.  * 
was  carried  forty  yards.  The  sheet-iron  chimney  was  carried  two  miles  to!bf  l-- 
east.  An  iron  sausage-machine,  six  inches  by  eight,  and  weighing  fifteen  poaixi^.  ^  • 
blown  away.  Part  of  it  was  found  twelve  hundred  yards  distant.  The  whe*)* 
wagons  were  smashed,  and  the  tires  twisted. 

[The  cut  on  page  1055  is  a  representation  of  the  effects  of  the  whirlwind  ai  '^  • 
place.] 

After  leaving  the  mill,  the  storm  ascended  a  hill  some  200  feet  in  height, leTelic^':- 
fences,  but  with  evidently  diminished  violence. 

Peter  Randolph,  about  two  hundred  yards  distant  from  its  northern  edge,  di»tii  • 
saw  it  whirling  contrary  to  the  hands  of  a  watch.    Lightninjc  struck  a  tree  ol  •  ■ 
farm  about  half  an  hour  before  the  tornado.    This  tree  I  saw  myself.    There ».♦- 
light  shower  of  rain  after  the  tornado. 

John  Wehr  said  it  looked  like  the  cylinder  of  a  threshing-machine,  and  span  £r< 
like  a  screw. 

Passing  over  the  top  of  the  hill  in  a  northeast  direction,  it  struck  Rock  Creek. «" 
here  run.s  south,  with  a  little  easting.  Ininiediately  altering  its  course,  it  went  stn .  ' 
up  the  creek  for  about  half  a  mile,  developing  prodigious  power.  The  large  trew  w^ 
lined  the  banks  were  torn  and  peeled  and  overthrown  in  promiscuous  rotn.  At  a> 
wheie  there  is  a  small  circular  island,  and  a  considerable  amount  of  stagnant  vj 
around,  the  storm  would  appear  to  have  stood  still  for  a  moment.  The  follow iog  •'-•  '* 
the  position  of  the  fallen  trees  at  this  point: 

/y    yr  There  were  no  trees  on  the  island  itself.    There  wi* 

i/  1^       '^v.  evidence  whatsoever  that  the  barking  of  the  tn^ 

"^      ^  w  been  effected  by  electrical  action  or  sudden  evapon* 

\v^       Everything  tended   to  prove  that  the  bark  had  ► 
.  \      loosened  and  broken  by  the  excessive  bendiag  <^i -^ 

I  .       trees  and  by  flying  missiles.  One  of  the  steers  kilWii'  • 

Al  W  E  A     <^»"eek  hatl  an  oak  rail  driven  completely  throofft    • 

Y^  I      shoulders. 

Ai  K*  On  reaching  a  slough  which  enters  Rock  Cnrk '.' 

^  Q  y^  \  the  northeast  the  tornado  followed  it.    Beside  this  jJ- - 

\v  O         yl  *  and  close  to  the  creek  was  a  small  grove  of  yoooE  '^ 

"^     ^.,^    ^  /  belonging  to  John  Stein.  This  grove  was  completth    : 

^  /  ried  away,  nothing  remaining,  except  afew  barkk^T*  ;* 

At  no  point  in  its  course  did  the  storm  develoj)  greater  energy  than  at  this  grove.  ♦»  ■ 
erally  young  saplings,  over  which  the  center  of  the  storm  passed,  were,  although  rti" .. 
of  bark  and  twigs,  left  standing.     Here  the  ground  was  whipped  as  bare  as  thoofi' 
grove  had  been  lashed  with  a  whirlwind  of  fire.    The  tornado  then  passed  U^'  ' 
the  houses  of  William  Goelderu  and  John  Stein,  sweeping  the  fields,  within  the  isir 
path  of  its  greatest  violence,  clean  of  grass,  whejit,  and  corn-stumps,  while  the  jT" 
was  torn  and  furrowed  by  flying  rails  and  trees.    The  rails  and  broken  timber  * 
been  gathered  from  the  fields ;  but  John  Stein  assured  nie  that  they  lay  thickest  i.   . 
the  center  of  the  storm.    Along  the  sides  of  the  path  of  greatest  violence,  many  r.  • 
were  driven  deeply  into  the  soil,  end  foremost. 

While  the  main  whirlwind  thus  pursued  the  path  described,  there  were  smill': 
shootH  or  arms  which  played  havoc  on  its  southeast  side.    Such  an  arm  cat*** 
about   twelve  yards  wide  through  Schild's  orchard  from  southwest  to  northea** 
swath  widening  as  it  went.    It  was  not  possible  to  trace  it  until  it  reached  Uj'"  ■ 
storm,  for  reasons  similar  to  those  already  given.    It  seems  probable,  bowevrf,  i"^  ' 
joined  it  at  the  little  island  above  mentioned,  where  the  storm  appears  to  lu' 
luentarily  stood  still.    The  relative  positions  favor  such  a  surmise.     Thi.^o 
strong  southwest  wind  was  a  quarter  of  a  mile  distant  from  the  center  of  ifc*  ■  - 
tornado. 

A  similar  streak  leveled  the  fences  close  to  the  house  of  John  Stein  for  a  v ' 
fifty  yards,  while  nearer  the  main  tornado  the  fences  remained  standing.     Thi»  «"»>' 
I  surmise,  joined  the  main  storm  at  the  grove  above  mentioned.    A  siDillarafr  * 
down  the  new  barn  of  F.  A.  Latz,  about  a  quarter  of  a  mile  farther  on,  witbai*.  ■ 
i  i|g  weaker  buildings  close  beside  it.    The  path  of  this  streak  is  said  to  have  W-  •  * 
distinct  among  the  fences  until  it  joined  the  whirlwind  near  the  house  of  Pei«r  V-^ 
The  fences  were,  however,  already  restored. 

George  Starr,  three-quarters  of  a  mile  southeast  of  the  tornado,  witness :  Aboa*  \ 
it  commenced  to  thunder  and  lightning  in  the  northwest.    The  storm  adranrex!  -  - 
the  northern  sky,  and  it  lightened  terribly  there  previously  to  the  arrival  of  ti- 
uado.    A  big  cloud  extended  from  southwest  to  northeast.    It  cleare<l  tip  Xmaac' 
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ffer  the  tornado,  both  here  and  in  the  north.    Lost  eighteen  head  of  cattle  at  Rock 

it'ek.    One  was  perforated  by  a  rail. 

.John  Marsh's  hoase  stood  a  little  to  the  northwest  of  the  center  of  the  storm.    His 


iiiony  :  Watched  it  as  it  came  directly  toward  me.  It  deliected  a  little  from  side 
lie,  with  a  zigzaj?  motion.  It^nrned  and  twisted  like  a  screw  in  revolution.  All 
uniily  were  in  the  house,  the  house  having  no  cellar.    It  became  as  durk^i 


e  as  tlarkiSB^mid-     T 
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ni^ht.    Tbo  wiudows  and  doors  were  blown  iu^  in  spite  of  oar  resistance,  aod  Wf  U  « 
no  more  until  we  found  onrselves  lying  in  the  slougU  severely  wounded. 

The  destructioa  at  this  house  was  most  complete.    The  house  was  carried  fortj* 
from  its  fouudatious  bodily;  but  as  it  was  going  down  a  declivity  toward  aftliw:. 
failed  to  strike  the  ground  uutil  it  went  to  pieces.    The  heaviest  timbers  aad  u 
habitants  were  deposited  in  a  slough,  about  one  hundred  yards  soath-8onth«r«: 
where  the  house  stood.     One  child  was  killed  instantly,  and  Mrs.  Marsh  has  sine*'  ..-. 
The  fragments  of  the  house  were  carried,  as  was  easy  to  trace,  first  to  the  soathTr-- 
then  in  a  curve  to  the  south,  the  southeast,  the  east,  and  then  aloog  the  center  oi  * 
storm  to  the  northeast,  the  heavier  articles  sifting  out  9^  they  went.     I  found  ear> 
corn  two  hundred  yards  to  the  southwest  and  south  of  the  house,  and  a  fraf^mf^*. 
heavy  wood  four  hundred  yards  to  south-southwest.    Two  cows  aud  thirteea  ho^  ->< 
in  a  yard  a  little  nearer  the  center  of  the  storm  than  the  house.    They  were  v^r  , 
one  hundred  yards  to  the  southeast,  and  killed  or  fatally  iigared.    A  stone  truj    . 
foundations  of  the  house,  weighing  about  one  hundred  pounds,  was  said  to  hixt  >* 
carried  about  one  hundred  yards  south ;  but  I  could  not  find  it.    Sewing-maehior.  • 
tij^ators,  wagons,  &.C.,  were  wholly  carried  away,  and  left  not  a  wreck   behind.    .. 
timber  was  generally  reduced  to  the  dimensions  of  fine  fire-wood,  and  thickly  .^rrr* 
along  the  path  of  the  storm  to  the  northeast.    The  width  over  which  fenoo  «•-' 
thrown  down  was  here  about  a  half  a  mile. 


Sketch  of  the  path  of  the  ruins  of  Marshes  hoase. 

A  quarter  of  a  mile  to  the  north  of  Marsh's  house  stood  the  hoiue,  bam,  Stt-.  <<  *"- 
Fuh.    They  were  blown  to  the  southwest,  but  without  being  carried  away.    Tfc?  s-' 
house  struck  was  that  of  M.  E.  Harris,  the  storm-center  passing  about  twenty  J*»/' 
the  northwest  of  it.    The  fiercest  of  the  storm  was  here  only  one  hnndred  y«*  «* 
but  fences  were  blown  down  for  over  five  hundred  yards.    The  doon  and  wi»4^^ 
the  house  were  driven  in  by  the  wind  and  the  flying  missiles,  aud  imnMdii*^*  -* 
house  went  to  pieces.    The  house  and  out-houses  were  carried  away,  brokfn  t*  «i 
pieces,  and  deposited  for  a  mile  or  two  along  the  path  of  the  storm.    The  txtf"^ 
the  house,  which  were  not  plucked  out  by  the  roots,  had  their  tops  and  l»«--* 
broken  oflf  and  their  bark  stripped  from  them.    The  stripping  of  the  barii «»  ' 
dently  due  to  the  causes  already  assigned.    The  stripping  was  most  oompklB  «  -" 
southwest  side  of  the  trees.    A  fence  four  hundred  yards  in  length,  mad  rvmaat^ 
and  west,  was  deprived  of  its  boards,  the  posts  still  remaining  in  the  groaod.  ^-j 
tlie  storm-center  crossed  it,  the  direction  toward  which  the  posts  were  '  " 
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mdeterrainate.  On  the  west  of  the  center  the  posts  were  leaning  sonth,  with  a  little 
eaflting,  and  on  the  east  of  the  storm-center  they  were  leaning  north,  with  a  little 
weuting. 


^■nrmTTYYYVTT 


17 


The  above  is  something  like  the  disposition  of  the  posts  along  the  line  of  the  fence. 
The  length  of  fence  thrown  down  east  of  the  center  was  about  one-quarter  greater 
than  that  thrown  down  on  the  west  of  it. 


N 


The  corn-stalks  in  a  contiguous  corn- 
field were  thus  disposed  :  Those  on  the 
southeast  side  of  the  center  curved 
around  from  pointing  nearly  due  north 
to  nearly  due  west.  Those  on  the 
northwest  side  curved  around  from 
pointing  nearly  due  south  to  nearly 
due  east.  Along  the  center  all  pointed 
with  the  storm.  This  shows  the  direc- 
tion of  the  last  wind^  strong  enough 
to  alter  the  position  of  the  stalks. 

Matthias  Linen,  a  quarter  of  a  mile 
northwest  of  the  edge  of  the  storm, 
testifie<l  that  it  presented  the  appear- 
ance uf  a  great  column,  reaching  from 
the  ground  to  the  clouds,  and  whirling 
contrary  to  the  sun.  It  seemed  to  re- 
uiuiu  almost  still  at  some  places,  and 
then  would  dart  forward.  Hail  four 
inches  in  diameter  fell  as  the  st<orm 
pa-ssed.  They  were  very  irregular  in 
form. 

Paul  Ritter,  Clear  Creek  Township,  section  9,  testified  that  the  tornado  looked  like 
a  bi^  tree,  only  it  was  five  times  greater  at  the  top  than  the  bottom.  It  turned  like  a 
w  heel  in  a  mill.  Its  direction  of  evolution  was  against  the  hands  of  a  watch.  At  the 
dintance  of  a  mile,  its  top,  when  it  entered  the  cloud,  made  an  angle  of  about  60^.  Hail 
as  large  as  pigeon's  eggs  fell  before  the  storm,  and  it  rained  very  hard  after  it.  Saw 
lightniug  in  the  west  previously. 

Mr.  Hitter's  house  stands  about  seventy  yards  to  the  northwest  of  the  storm-center. 
Its  path  is  here  about  two  hundred  yards  wide.  The  arrangement  of  stalks  in  a  cotu- 
titdd  was  the  same  as  that  already  given.  The  roof  of  the  house  was  carried  south.  A  , 
stump-cutter,  which  was  standing  by  the  house,  was  carried — the  iron  portion  fifty 
yards  aouth,  the  wooden  portion  half  a  mile  to  east-southeast.  Wheels  which  came 
within  the  reach  of  the  storm  were  dashed  to  pieces,  and  the  tires  twisted  into  all  sorts 
of  shapes.  An  oak  tree,  3  iuches  in  diameter,  and  which  stood  exactly  in  the  storm- 
penter,  was  split  by  a  fragment  of  a  board  one  inch  thick.  The  board  was  originally 
[>robably  6  inches  broad  and  S  feet  long.  Of  the  two  small  fragments  remaining  in  the 
tree,  the  longer  was  only  17  inches  in  length.  The  board  was  driven  into  the  tree 
from  the  southwest.  The  path  of  extreme  violence,  about  fifty  yards  wide,  was 
itroiiKly  marked  in  the  grove  of  young  oaks.  They  looked  as  if  they  had  first  been 
iashed.  against  a  pile  of  stones  and  then  trailed  in  the  mud.  Portions  of  bark  were 
struck  on  and  the  smaller  branches  shattered  and  peeled.  This  grove  stands  upon  the 
Hl^e  of  a  steep  declivity  about  100  feet  in  height,  at  the  bottom  of  which  ilows  Clear 
^'reek.  Here  is  a  circular  hollow  nearly  enclosed  by  high  bluffs,  and  within  it  the 
ftorm  ra^od  with  demoniac  fury,  smashing  trees  of  4  feet  in  diameter  to  pieces. 

The  following  instance  was  found  on  the  opposite  declivity,  up  which  the  storm 
-aved  with  undiminished  power: 

The  trcse  stood  at  A  originally.  Its  root  was  partly  decayed,  and  it  mnst  have  fallen 
vith  the  first  strong  gust.  The  path  which  it  traveled  was  cut  out  in  the  grass  by 
tH  root.  This  path  was  forty-seven  yards  in  length  and  was  nearly  circular.  It  first 
iioved  to  the  northwest  and  then  round  in  a  curve,  until  it  lay  pointing  to  the 
lorthesi^t,  with  its  top  almost  touching  the  spot  where  its  root  naA  formerly  been, 
fbo  tree  stood  to  the  northwest  of  the  storm-center,  and  was  two  feet  in  diameter. 
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CrossiDg  the  summit  of  the  rising  ground,  which  was  thoroughly  plowed  np.  the 
storm  traversed  a  wooded  ravine,  where  for  a  width  of  fifty  yards*  it  deprived  x\» 

young  trees  of  their  twigs  andof  mnfh 
JVJ  of  their  bark,  besides  throwing  dova 

the  full-grown. 

Nick.  Engledinger,  section  10.  Clear 
Creek  Township.  His  honse  stood 
about  one  hundred  yards  from  the 
southeast  edge  of  the  tornado.  Fn>m 
any  indications  whieh  the  remaiib 
presented,  the  timbers  must  have  first 
been  carried  north.  Two  persons  verf 
killed — one  of  them  being  torn  to 
pieces.  A  hog  w^eighing  four  hnndred 
pounds  was  carried  one  mile  and  i 
quarter  in  the  line  of  the  storm. 

The  house  of  Jacob  Koerth  stood 
fifty  yards  within  the  northwest  ed;:* 
of  the  storm.  The  timbers  went  sooth. 
The  people  tried  to  prevent  the  wind 
from  blowing  in  the  doors  and  iriD- 
dows,  and  could  not.  The  wind  en- 
tered and  blew  the  house  aannder. 
leaving  the  floor  in  its  proper  position.  Hogs  weighing  three  hundred  pounds  werr 
carried  to  the  northeattt  across  a  ravine  and  deposited  three  hundred  yards  away.  A 
horse,  a  cow,  aud  a  bull  were  similarly  carried  two  hundred  yards.  Sheep  were  carried 
four  hundred  yards.  In  addition  to  the  accidents  inseparable  from  such  an  aerial  vo\- 
af;e,  the  bodies  of  the  animals  were  driven  full  of  pieces  of  wood.  On  this  account, 
the  bodies  of  all  animals  which  perished  in  the  storm  were  burned. 

A  horse-power  machine,  partly  wood,  but  chiefly  iron,  and  weighing  two  tbonaaod 
four  hundred  pounds,  was  pushed  or  carried  six  yards.  It  was  resting  on  the  grooDd, 
and  WHS  separate  from  all  other  objects.  There  were  no  marks  upon  it  arising  frtim 
violent  collision  with  other  bodies.  It  exposed  a  surface  of  about  two  square  feet  to 
the  wind.  It  lay  close  to  the  ground.  The  master  of  this  house  was  absent,  and  infor- 
mation, owing  to  the  invalid  condition  of  the  inmates,  was  hard  to  obtain. 

The  storm  now  turned  somewhat  more  to  the  northward,  traversed  several  field* 
demolishing  the  fences,  until  it  struck  the  house  of  R.  F.  Campbell,  Lafayette  To»l- 
ship,.on  the  borders  of  Clear  Creek  Township.  The  exact  position  of  this  and  the  t«»' 
immediately  preceding  houses  was  ditflcult  to  determine  n|>on  the  map.  because  of  :> 
very  defective  condition,  and  because  their  owners  could  not  tell  me  wnat  section  \ht< 
were  in. 


Mr.  Campbell  testified :  That  previous  to  the  tornado  he  observed  several  enrrear* 
above  one  another  among  the  clouds.  The  wind  was  from  the  southeast.  The  l^vr*' 
current  of  clouds  from  the  southwest,  the  next  from  the  northwest,  and  the  hii:!)«^- 
from  the  northeast.  It  commenced  hailing  aliout  fifteen  minut«e  beforv  the  ^>^ 
IHie  hail  was,  in  some  instances,  three  inches  in  diameter,  and  fell  in  co&aidrfa^ 
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(inantity.  It  was  calm  wheu  the  hail  fell.  The  hail  wa«  very  cold.  When  two  were 
]iut  to);«ther  they  iiniiiediately  fruxe.  The  north  was  full  of  black  clouds  previous  to 
the  tornado,  in  which  the  lightning  Hiished  incessantly.  Heard  a  dull,  thundering 
!irtise  in  the  northwest  previous  to  the  tornado  as  of  falling  hail.  There  appeared  to 
be  rain  or  hail  falling  on  both  sides  of  the  vortex  as  it  approached. 

The  preceding  cut  shows  the  appearance  it  presented  at  the  distance  of  seventy  yards. 
There  api>enrs  to  be  two  incipient  funnels,  one  on  bach  side : 

A  post  S  feet  iu  length  and  4  inches  in  diameter,  and  driven  into  the  soil  3^  feet,  was 
polled  out  by  the  wind.    It  stood  without  attachment. 

The  width  of  the  storm  here  is  one  hundred  and  sixty 
yards.  The  hoose  stood  within  twenty  yards  of  the 
northwest  edge.  It  was  tilted  up  on  its  comer  bodily, 
inmates,  floor  and  all,  and  deposited  on  it«  roof  seven- 
teen yards  to  the  southwest  of  its  former  position,  and 
then  went  to  pieces.  There  was  no  indication  of  ex- 
plosion. The  accompanying  is  a  plan  of  the  effects  of 
the  storm  at  this  house  : 

A  is  the  house,  which  was  carried  in  the  direction  of 
the  arrow.  B  is  a  stable  and  C  a  haystack,  both  un- 
touched. These  were  twenty  yards  from  the  honse. 
D,  £,  and  F  are  portions  of  a  fence  which  were  thrown 
down.  D  and  E  were  thrown  south,  leaving  the  inter- 
vening portions  untouched.  F  was  thrown  north.  G 
is  the  post  already  mentioned. 

This  was  the  last  destruction  in  Keokuk  County. 
The  tornado  ceased  to  touch  the  earth  on  Mr.  Camp- 
bell's farm.  It  drew  itself  up  into  the  cloud  from 
which  it  had  come  down.  Hitherto  it  had  traversed  a 
country  foil  of  deep  and  well-wooded  ravines.  Here 
it  entered  upon  a  flat,  bare  country,  in  fact  a  water- 
shed. It  continues  much  the  same  for  the  seven  miles 
which  the  tornado  here  skipped. 

J.  Yeats  Brockway's  farm,  Lafayette  Township^ 
witness :  Saw  whirling  in  the  clouds,  after  the  torna- 
do lifted,  contrary  to  the  hands  of  a  watch.  Watched 
it  for  ten  minutes  at  least  afterward,  and  it  continued 
to  whirl.  The  whirling  portion  of  the  clouds  did  not 
appear  to  be  wide. 

Mrs.  Fobes,  who  resides  about  one  mile  northwest  of 
the  line  of  the  tornado,  witness :  Saw  the  funnel.  It 
seemed  to  stand  still.  Then  it  took  a  bend  to  the  east. 
Then  it  grew  so  dark  she  could  not  see  it.  It  grew 
lighter,  and  she  could  see  it  distinctly  to  the  northeast 
of  Campbell's  house.  It  vanished  suddenly,  and  she 
saw  it  whirling  at  a  fnri«)U8  rate  in  the  clouds  contrary 
to  the  hands  of  a  watch.  Did  not  notice  any  more 
roaring  after  the  tornado  lifted. 

H.  Case :  Resides  about  one  and  a  half  miles  from 
the  line  of  tornado  had  it  continued.  It  rumbled  a 
long  time  before  the  tornado.  The  sky  was  clear  in 
the  southeast.  Saw  no  lightning.  Hail  of  large  size 
fell  before  the  tornado  approached.  The  center  of  the 
hail  was  shaped  like  a  bird  s  egg,  and  pieces  of  transpar- 
ent ice — like  rock-candy — were  stuck  all  around  it- 
There  was  (4(arcely  any  rain  afterward.  The  wind  was 
blowing  from  the  southwest  at  first  and  changed  to 
the  east  as  the  storm  came  near. 

Katie  McLoud,  school-teacher,  witness :  The  school  is 
a  little  to  the  northwest  of  the  line  of  the  tornado  had 
it  continued.  It  must  have  been  about  3  p.  m.  when 
the  tornado  was  here.  Distinctly  saw  the  funnel  whirl- 
ing contrary  to  the  hands  of  a  watch.  Watched  it 
until  I  could  not  see  it  for  heavy  rain.  It  had  hailed 
about  half  an  hour  previously.  The  wind,  while  it 
rained,  came  from  the  northeast,  blowing  nearly  straight 
toward  the  storm. 

.   11.   Simpkins,  Keota,  witness:   Thinks  the  sound  continued  after  the  tornado 
<1,  but  not  so  loud. 

KHoph  Chariton,  Keota,  witness:  Saw  the  funnel  distinctly  reaching  from  the  earth 
Lie  clouds.    The  clouds  were  very  low.    Saw  the  tornado  disappear.      It  hp4  only 
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to  rise  a  little  way  when  nothing,  except  the  low  cloud,  was  visihle.  The  dense  low 
clouds  contiuned  the  surae  and  the  funnel  only  disappeared.  The  southern  sky  was 
clear. 

J.  R:  Turner,  Keota,  witness:  There  was  a  very  heavy  rain,  mixed  with  enormous 
hail.    One   hailstone  was  7f  inches  in  circumference,  after  lying  some  time. 

T.  D.  Melville,  Keota,  witness:  It  commenced  to  hail  about  twenty  minutes  before 
the  tornado  disappeared.  Further  to'the  north  it  commenced  sooner.  The  low  clowl 
allowed  only  a  small  portion  of  the  tornado  to  be  seen.  At  three  milas  distance  tbr 
funnel  only  subtended  an  anjjjle  of  15°.  The  rain  came  about  twenty  min at es  after  the 
hail.  Weighed  a  hailstone  of  four  and  a  half  ounces,  measuring  3  inches  in  diameter. 
It  lightened  a  little. 

T.  N.  Smock,  Keota,  witness :  It  hailed  before  the  tornado  disappeared.  Saw  stm^ 
lightning  in  the  direction  of  the  tornado.  The  direction  of  the  wind,  while  the  hail 
was  falling,  was  from  the  northeast ;  but  it  was  light.  There  was  not  much  wind  with 
the  rain  afterward. 

G  \V.  Erwin,  Keota,  witness :  Remembers  that  when  the  tornado  lifted  the  w>nDd 
ceased. 

W.  R.  Charlton,  Keota,  witness :  Did  not  not  notice  the  noise  after  the  tornado 
lift^'d.    Heard  it  long  and  loudly  before. 

Robert  Renfrew,  Keota,  witness:  The  town  was  all  scattered  with  oak-leaves  as  the 
tornado  passed.  The  wind  previously  was  southwest.  It  changed  to  east  as^  the  tor- 
nado approached,  and  during  the  east  wind  the  oak -leaves  fell.  Aft*»r  the  oak-U»avrt 
fell,  the  sound  suddenly  diminished.  Saw  an  elm  fence-board  8  feet  by  (5  inches  byl 
inch,  and  weighing  from  tifteen  to  twenty  pounds,  taken  out  of  the  ground.  It  waft 
driven  about  4  feet  into  the  soil  at  an  angle  of  about  45^. 

Dr.  D.  McFarlane,  Keota,  witness  :  Was  five  miles  on  the  southeast  side  of  the  line 
of  the  tornado  had  it  continued.  Heard  in  the  we-st  a  roaring  for  perhaps  twenty  niio- 
utes  previous  to  and  after  seeing  a  smoky  appearance. 

J.  F.  Wilson,  postmaster,  Keota,  witness :  About  3  p.  m.  was  making  up  the  mail 
The  storm  was  then  coming  up. 

The  storm  having  ceased  to  act  as  a  tornado  upon  the  surface  of  the  earth.  I  pro- 
ceeded to  Westchester,  Washington  County,  where  it  wjw  rejxirted  to  have  stnick. 
There  can  be  no  doubt,  however,  that  a  strong,  though  not  a  destructive  wind,  wa« 
felt  over  the  intervening  space,  and  that  it  obeyed  the  usual  law  of  cyclones  by  blow- 
ing in  spirals  toward  the  point  over  which  cionds  continued  to  whirl  like  a  gKAX 
wheel. 

G.  W.  .Tames,  station  agent,  Westchester,  witness:  Saw  the  main  cloud  whirling  rap- 
idly contrary  to  the  hands  of  a  watch.  Saw  an  ami  come  down  and  strike  the  plowrd 
field.  Could  bear  roaring  overhead.  The  roaring  was  louder  before  the  storm  arrived 
then  when  it  was  here.     A  few  large  hail  fell  and  a  little  rain.  * 

J.  T.  Robertson,  Westchester,  witness:  The  arm  which  came  down  carried  up  consid- 
erable quantities  of  mud  and  cornstalks.  A  few  fences  were  blown  down  and  araiaC 
wooden  building  damaged.  There  were  only  a  few  gusts.  The  revolving  cloud  ww 
ohIv  a  little  way  above  the  tops  of  the  houses. 

Mrs. Thomas  taaviu,  Westchester,  witness:  The  wind  blew  down  the  blacksmith't 
shop  in  the  rear  of  our  house.  The  house  itself  was  shaking.  Hail  fell  a3  Urg^  m» 
hens'  eggs.  It  grew  quite  dark  when  the  house  was  struck.  Everything  wai»  blown 
toward  the  northeast. 

S.  W.  Wilson  Cedar  Township,  three-quarters  of  a  mile  northwest  of  Calvin  Craven's 
farm  :  Heard  roaring  for  more  than  an  hour  previous  to  the  n<lvent  <»f  the  tornado 
Watched  the  cloud  as  it  came  along.  Saw  the  tree-tops  whirled  by  it.  It  apiMraiwlto 
be  only  10  feet  above  the  tree-tops.  Hail  as  lai'ge  as  pigeons'  eggs  fell  previou:»  i»»  the 
tornado,  and  a  great  quantity  of  rain  after  it. 

T.  B.  Coffman,  Cedar  Township,  section  33:  (The  tornado  passed  about  a  quarter  t*f 
a  mile  southeast  from  witness.)  Heanl  rnaring  like  a  heavy  train  of  i»arH.,Siw» 
whirling  chiud  in  shape  of  a  funnel.  Hail  not  so  large  as  hens'  ejrgs  fell  immedtateh 
after  the  tornado  passed.  The  top  of  the  funnel  was  about  40^  high  when  it  va» 
Dearest. 

Rev.  J.  P.  Coffman,  Cedar  Township,  section  33,  witness  :  The  tornado  urirfA 
about  3  p.  m.  Heard  the  noise  for  more  than  one  hour  previously.  Wbett  tt 
was  hailing  heard  the  sound  just  as  distinct  as  before.  Did  not  bear  'roaring  aftef 
the  storm  passed.  The  wind  before  the  storm  was  nearly  due  south.  Aft^  the 
storm,  and  with  the  rain,  the  wind  came  from  the  north  and  northwest.  H»^« 
learned  that  two  or  three  miles  to  the  north  the  rain  was  trementtoas.  Tberr 
was  lightning  in  the  northwest  previous  t^  the  tornado.  As  it  approached,  saw  li|:ht, 
fog-like  cionds,  rushing,  with  the  greatest  rapidity,  from  the  north.  Its  form  ww  »^ 
so  distinct  before  as  after  it  passed,  when  it  presented  a  decided  funnel  appearaace. 
It  was  nearly  clear  in  the  south.  When  the  funnel  was  distant  about  one  mil«»it  ap- 
peared to  subtend  an  angle  of  about^O"^.  The  funnel  might  have  entennl  the  dark.  o«rr 
nanging  clouds,  but  it  appeared  to  be  wholly  in  view.    There  seemed  at  oue  timr  ••  ^ 
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there  had  been  a  violent  explosion  in  the  revolving  mass,  as  it  was  somewhat  broken 
up.     Hail  larger  than  pigeons'  eggs  fell  with  the  sonth  wind  before  the  storm. 

The  tornado  pH8«ied  over  Mr.  Coflfman's  honse,  blowing  down  fences  about  a  (]tuarter 
of  a  mile  in  width,  and  damaging  buildings.     It  was  all  done  by  a  southwest  wind. 

Calvin  Craven,  Cedar  Township,  section  33,  witness:  Previous  to  the  storm  the  wind 
blew  briskly  t-oward  it  from  the  east.  The  cloud,  as  it  approached,  extended  from 
southwest  to  northeivst,  covering  the  whole  northern  sky.  Heard  the  roaring  of  the 
tornado,  like  several  trains  iu  motion,  about  thirty  minutes  previous.  Saw  white, 
fbggy  clouds  dart.ing  through  one  another  with  frightful  velocity  as  it  came  near. 
Above  these  whirling  clouds  was  a  dense  black  cloud.  A  few  hail  fell  before  the  tor- 
nado, and  a  little  rain  after.  Have  heard  that  a  most  tremendous  rain  fell  about  one 
mile  and  a  half  to  the  north.     It  was  extremely  warm  before  the  storm. 

J.  C.  Brown,  Jackson  Township,  witness:  Was  on  the  northeast  of  Calvin  Craven's. 
Noticed  the  tornado  first  as  it  was  tearing  his  fences,  <&c.  At  this  time  there  was  one 
whirl  which  reached  the  earth.  It  was  not  a  jet  black,  but  the  color  of  coal-smoke. 
There  was  a  big  cloud  directly  over,  but,  although  in  commotion,  it  did  not  whirl. 
Went  into  a  ditch  to  escape  the  hurricane.  I  then  saw  other  two  funnels,  one  on  the 
south  side  and  the  other  on  the  north  side  of  the  main  one.  All  three  moved  forward 
towanl  me  ;  but  the  outride  ones  also  moved  toward  the  central  one.  In  a  short  time 
they  Joined  the  central  one,  which  then  appeared  to  stand  still,  and  whirl  around  and 
around  for  a  moment.  The  side  ones  did  not  whirl.  They  were  bent  forward  at  their 
low^er  ends  where  they  touched  the  ground.  The  middle  one  did  not  whirl.  It  moved 
due  east,  and  then  northeast,  and  then  due  east  again.  The  tops  of  all  these  were  sev- 
eral times  wider  than  the  lower  portions.  Saw  no  lightning.  A  little  hail  fell  before 
and  a  little  rain  after.  The  wind  blew  from  the  southeast  before  and  from  the  north- 
uorthwest  after  the  tornado. 

William  Scrauton,  Cedar  Township,  section  27 :  Scranton's  house  stands  on  the  north- 
east edge  of  the  storm.  The  r<x>f  ot  the  barn  was  carried  150  feet  due  east.  A  tree  in 
the  orchard  was  blown  toward  east-northeast.  The  center  of  the  storm  parsed  over  the 
center  of  the  farm.  The  fences  on  both  sides  of  it  were  thrown  down  toward  it.  The 
width  of  the  path  here  is  half  a  mile.  The  storm  appeared  to  Mr.  Scrauton  like  two 
clonds  coming  t4)gether,  one  from  the  southwest  and  the  other  from  the  northwest. 

R.  H.  Craven,  Cedar  Township,  section  27,  witness :  A  little  hail  fell  before  the  tor- 
nado, and  a  little  rain  after  it.  The  wind  was  northwest  when  the  rain  was  falling. 
It  cleared. up  about  half  an  hour  after  the  rain.  In  two  places  on  the  road  east  of 
Scran  ton's  house  ten  to  fifteen  rods  of  fence  were  blown  down,  leaving  the  interven- 
ing fence  standing.    The  fences  on  this  farm  were  blown  as  usual. 

W.  11.  Burham,  Cedar  Township,  w^itness :  Was  on  the  edge  of  Scranton's  farm. 
Heard  the  storm  a  long  time  before  it  came.  Saw  it  about  twenty  minutes.  The  wind 
before  the  storm  came  from  the  south  quite  strong.  Then  it  grew  calm.  Then  there 
came  a  very  hard  wind  right  from  the  north.  An  intensely  black  cloud,  apparently 
about  4  feet  wide  at  the  bottom,  and  swelling  out  like  a  large  haystack,  passed  three 
hundred  yards  to  the  south.  The  top  of  it,  when  it  entered  the  clouds,  appeared  to  be 
about  45^  high.  It  moved  np  and  down,  now^  striking  the  ground,  and  now  passing 
over  it.  When  it  struck  the  ground  it  tore  up  everything.  Saw  it  whirling  contrary 
to  tbe  sun.  Hail  as  large  as  walnuts  fell  before  the  storm,  and  a  hard  rain-shower 
after  it,  and  then  it  cleared  up  immediately.  Heard  there  was  a  heavy  rain  two  miles 
to  the  north,  washing  away  culverts  and  bridges.  It  felt  cool  as  the  storm  passed,  but 
grew  very  warm  afterward.  Saw  rails  Hying  out  from  the  summit.  An  average  rail 
wei^U^bs  about  forty  pounds. 

Frank  Brown,  Cedar  Township,  section  26,  witness :  Distinctly  saw  the  funnel  revolv- 
ing contrary  to  the  hands  of  a  watch.  Its  height  at  one  and  a  half  miles  distance  was 
about  15^.  Its  top  was  five  times  broader  than  the  lower  end.  Saw  it  strike  the 
^ound  after  it  passed.  Dark  clouds  appeared  to  strike  the  ground  and  rebound  like 
spray.  Saw  only  one  funnel.  The  cloud  extended  from  southwest  to  northeast,  cover- 
in|^  the  whole  northern  sky.  Observed  sheet-lightuing  in  the  tornado  several  times. 
It  grew  slightly  cold  as  the  storm  passed.  When  the  tornado  had  pastted  about  one 
and  a  half  miles  it  appeared  to  stand  still,  and  a  strong  gale,  with  rain,  blew  directly 
from  it,  so  that  I  thought  the  storm  was  coming  back.  Almost  everythiug  on  the  farm 
which  was  blown  down  was  blown  tow^ard  the  northeast.  The  breadth  of  path  is  a 
quarteir  of  a  mile. 

Mr.  Brown's  house  stands  on  the  southeast  edge  of  the  storm. 

J.  S.  Philips,  Cedar  Township,  section  26,  witness  :  Was  holding  the  window  looking 
west  to  prevent  it  from  being  blown  in,  and  noticed  that  it  was  3.15  p.  m.  Hail  fell, 
between  a  tea-cup  and  a  hen's  egg  in  size. 

Mr.  Philips's  house  is  one-halfof  a  mile  southciMt  of  the  storm-center. 
W.  W.  Cook,  Cedar  Township,  sectiou2.5,  witness:  (Houne  four  hundred  yards  south- 
east of  the  edge  of  the  storm-path.)    About  twenty  minutes  before  the  storm  came  up 
the  wind  blew  briskly  from  tbe  south.    When  the  tornado  was  passing  it  blew  a  strong 
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gale  from  the  southwest.    It  raiued  after  the  tornado,  and  during  the  raio  tbe  wi'^l 
blew  from  the  west. 

The  son  of  thiti  witness  was  two  miles  to  the  southeast  during  the  storm.    HaH  * 
large  as  pigeons'  eggs  fell  there  and  a  little  rain. 

J.  W.  Plumber,  Cedar  Township, section  26 :  (Honse  on  sontheast  edge  of  thefltore.. 
When  the  tornado  was  severjil  miles  off  saw  a  maits  of  clouds  con»e  frwu  the  uortb**^ 
and  another  from  the  southwest,  and  rush  together.  The  angle  betwe«D  ihe  soot^r 
limit  of  the  southwest  clouds  and  the  northern  limit  of  the  northwest  cloadKwLrt: 
several  miles  distant,  was  about  45°.  The  angle  of  elevation  was  about  JV>^.  B*idf- 
th€ee  nnderclouds,  there  were  overhanging  masses  of  cloud.  Saw  the  fnnnel-forai 
distiuctly  after  the  storm  passed.  It  appeared  to  be  twice  as  broad  at  th«  top  m  it' 
bottom.  It  looked  like  a  screw  turning  contrary  to  the  hands  of  a  watch.  When  thm  - 
quarters  of  a  mile  distant,  it  subtended  an  angle  of  2.5^.  Hail  ffll  aboat  half  an  b'».r 
before  the  storm,  with  a  gentle  east  wind.  Wtien  the  storm  had  approached  will  .^ 
half  a  mile,  the  wind  came  so  strongly  from  the  sonth  as  to  blow  a  mau  off  bi^  Art 
It  rained  a  little  some  few  minutes  after  it  passed,  with  a  west  wind.  Aboat  iwrLn 
minutes  after  the  tornado,  a  light  shower  fell,  accomp:inied  with  a  northwest  wiinl  "i 
about  twenty-five  miles  per  hour.  Saw  lightning  in  the  northwest  before  the  «4««n'i 
John  Maughlin,  Cedar  Township,  section  25:  The  storm-ceut'er  passed  right  over  M. 
Maughlin's  house  He  testified  that  he  saw  a  complete  funnel-form  about  two  br.i,- 
dred  yards  distant,  and  that  it  went  up  into  an  overhanging  mass  of  cloud.  Tb<?  ur- 
ntsl  was  perfectly  opaque,  and  left  a  fog  behind  it  so  that  nothing  could  be  seen  for  ?r\- 
eral  moments  after  it  passed.  At  the  distance  of  two  huudred  yards,  it  appeand  t> 
be  only  15^  in  height.  Saw  no  lightning. 
The  outhouses  on  this  farm  were  badly  damaged.    The  accompanying  sketch  A^* 

the  position  of  the  rnina.   Theaiit»-4» 
^  ^^  point  in  the  direction  toward  wfcir . 

the  buildings  were  blo^n  dov:. 
The  fences  were  blown  toward  tbr 
storm  center.    Those  at  th«  ccow 

@ >  v^  were  carried  away. 

^/^  p=l  Andrew  McKee,  Cedar  TowmsfcJyN 

T^     J^  y^  LaJ >  jr  section  30, .witness:    The  tufir  »*> 

O^  y/^  a  10    p.    ni.,    pncisely.     The  ciftrt. 

*"-•  ^  *  which   had   just  been    cleaned  ai.'. 

regulated,  was  thrown  down  »r^ 
stopped  at  3. 10  p.  m.  Pre  viooe  to  ta^ 
tornado,  the  lightning  waa  wafpi:^ 
incessantly  like  a  snake  aoMBC  t> 
»  dark-blue  clouds  in  the  Doitbvr^t 

"  Chunks  of  ice  about  one  iaeh  ta «. 

ameter  fell  previous  to  the  tornado,  accompanied  by  a  light  east  wind. 

I,  myself,  saw  the  clock  above  mentioned.  It  still  pointed  to  3.10 p.  m.  Mr.  McK- ' 
house  stands  fifty  yards  within  the  northwest  limit  of  the  storm-path.  The  buikti.c* 
were  partly  pushed,  partly  blown  down  toward  the  south-southeast.  The  fenor«  wo 
blown  to  the  sontheast.  A  little  empty  house  about  forty  yards  to  the  east  wasbfar«i 
to  the  southeast,  and  some  of  it  was  carried  clear  across  the  path  of  the  atana. 

The  hedges  along  the  east  and  west  road  are  here  filled  full  of  d£br%9y  aaoh  as  tm- 
stnini>s,  &c.  Ou  the  sontheast  of  the  st^rm-ceuter  the  rf<^i«  is  dri%*en  into  thr  b^lr 
from  the  south,  and  on  the  northwest  side  from  the  north,  but  there  is  a  grv«Uerei.t<3 
of  hedge  with  d^hrx9  driven  into  it  from  the  sonth  than  from  the  north.  Tlnr  pi»:r.« 
of  the  d^hn»  driven  in  from  the  north  seems  frequently  to  have  been  8nh0eqa<i>iii 
affected  by  a  west  wind.  The  hedges  running  north  and  south  have  ithfi»  firivn  *•* 
them  on  the  north  of  the  center  from  the  east,  and  on  the  south  of  the  center  tm«i  !-• 
west,  but  the  extent  of  hedge  with  dehrifi  driven  into  it  from  the  west  ia  gnrairr  tJa. 
that  with  debriii  driven  into  it  from  the  east.  The  hedges  over  which  the  storm  p***^ 
looked  as  if  they  had  been  whipped  violently  against  a  wall,  and  then  trailed  i:^t> 
mud.  They  were  smashed  and  partially  barked,  and  sometimes  carried  away  Ti* 
description  applies  to  the  hedges  over  which  the  whirlwiud  passed  at  any  part  td  '• 
course. 

George  Gilchrist,  Cedar  Township,  section  29,  (house  directly  in  the  crrScr  •* 
the  storm-lrack,)  witness:  When  the  storm  struck  the  honse  Mrs,  iailckn4  * 
boy,  and  a  child  were  in  front  of  the  west  door  trying  to  reach  the  <a*t  f 
boy  and  child  being  a  step  or  two  in  advance.  The  boy  and  child  were  v^:^^ 
ly  carried  several  rods  to  the  west,  while  Mrs.  Gilchrist  was  tbrnst  Uaek  »•«••  '^ 
honse.  The  honse  immediately  went  bodily,  going  a  little  to  the  north  ot  t^*^ 
who  saw  it  go  past  like  the  railroad, -as  he  expressed  it.  Its  sills  struck  the  c>««"  • 
forty  yards  from  their  former  position  and  the  house  tumbled  over  aud  went  to>  p««  * 
leaving  the  inmates  comparatively  unhurt.  As  it  went  to  pieces  it  was  a:r«ik.  i 
west  and  southwest  wind,  the  fnruiture  being  carried  far  to  the  east  and  nofi' 
It  grew  dark  as  midnight  when  the  tornado  struck,  C^OOCtIp 
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William  Caldwell,  Cedar  Township,  section  29,  witness:  When  the  storm  struck  the 
faonse  the  inmates  were  in  the  kitchen,  which  wad  a  Heparate  huildiug.  The  wind 
blew  so  hard  as  to  threaten  to  blow  in  the  south  door.    Four  strong  men  placed  them- 


Sketch  of  effect  of  storm  at  Gilchrist's  house. 

selves  against  it.  The  hinges  and  lock  were  partly  broken.  These  four  men  barely 
held  the  door  with  their  utmost  strength  until  the  house  went  in  a  body.  The  men 
found  themselves,  together  with  the  other  inmates,  a  few  yards  to  the  north,  lying 
among  debris.  The  door  was  found  a  quarter  of  a  mile  away.  It  presented  to  the 
wind  an  area  of  18  square  feet. 

Mr.  Caldwell's  house  stood  on  the  southeast  edge  of  the  most  violent  vortex.  It  was 
first  pushed  6  feet  to  the  -northwest,  plowing  up  the  ground.  The  resistance  of  the 
ground  and  of  tree-roots  here  stopped  it.  It  then  turned  up  on  it-sedge,  and  was  lifted 
over  the  tops  of  trees  20  feet  high,  without  injnrinjp^  them,  and  carried  100  feet  to  the 
nortbeaet,  tailing  entire,  and  going  to  pieces  as  it  &11.  Tlie  house  stood  with  its  end 
to'tho  aonth.  The  area  of  this  end  was  280  square  feet  or  thereabout.  The  area  of  the 
iloor  of  the  house  was  480  square  feet  or  thereal)out.  The  weight  of  the  house  could  not 
have  been  less  than  twenty  tons.  The  trees  over  which  the  house  was  carried  are 
yonnf;,  and  were  probably  so  bent  as  to  allow  the  house  1.0  rise  at  an  angle  of  45^. 

A  heifer,  weighing  seven  hundred  pounds,  was  carried  away  by  the  wind,  and  thrust^ 
head,  foremost  into  wet  soil  until  her  forequarters  were  buried. 

K.  M.  Stevenson,  Jackson  Township,  section  25,  witness:  The  wind  blew  from  the 
sijiitbeafit  as  the  storm  came  up,  changing  to  north  as  it  passed.  The  rain  came  with 
the  Dorth  wind.  Saw  the  funnel  make  two  dips  and  touch  the  ground.  The  top  of  the 
tornado,  when  seven. hundred  yards  distant,  appeared  at  an  angle  of  35^\ 

The  bouse  of  this  witness  stood  a  quarter  of  a  mile  southeast  from  the  center  of  the 
Btorin.     The  outbuildings  were  somewhat  damaged. 

T.  P.  Harbaugh,  Cedar  Township,  section  13,  about  one  mile  from  edge  of  storm, 
testified:  That  he  saw  it  go  straight  forward  without  stopping.  Saw  it  rising  and 
falling. 

A.  Booth,  Cedar  Township,  half  a  mile  northwest  of  storm  :  Saw  it  twenty  or  thirty 
rods  nortbeaat  of  Frank  Brown's.  Saw  it  whirling  against  the  sun.  The  wind  came 
from  tbe  east  before  the  storm  and  from  the  northwest  after  it. 

R.  Finney  was  on  the  northwest  side  of  the  center,  about  one  mile  distant.  He  tes- 
tiiied  :  When  it  was  directly  opposite,  it  appeared  to  reach  up  to  the  clouds.  It  sub- 
tended in  width  an  angle  of  about  35^.  In  height  it  appeared  to  subtend  an  angle  of 
about  40°.  The  bottom  of  the  funnel  was  perfectly  black.  When  it  struck  a  house,  could 
not  see  the  house.  Thinks  it  was  lighter  a  little  way  up.  Could  see  a  roof  carried  up 
and  fly  to  pieces.  About  iifteen  minutes  before  the  storm  it  hailed  a  little,  and  it 
r  ained  for  ten  or  fifteen  minutes  after.  The  wind,  when  the  hail  was  falling,  wa:^  from 
tbe  northeast. 

Jobn  Gordon,  Cedar  Township,  section  25,  one-half  mile  southeast  of  the  center :  It 
bailed  about  half  an  hour  previous,  with  a  southeast  wind.  The  wind  was  from  the 
west,  as  the  tornado  was  opposite.     No  lightning  was  seen. 

Liaiirie  B.  Mauck,  teacher  at  Prairie  Flower  school,  witness :  Called  in  the  children 

at  3  p.  tn.    The  tornado  was  opposite  certainly  not  later  than  ten  minutes  afterwards. 

Tbonias  Waters,  Jackson  Township,  section  19,  witness :  Saw  the  tornado  coming 

rolling  on  the  ground  like  a  wave.    Went  to  the  cave  and  called  upon  Mrs.  Waters  to 

uilo  w.      She  would  not.    Stood  in  the  mouth  of  the  cave,  which  was  eight  yards  south 
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from  the  house,  and  facing  it,  and  saw  the  honse  blown  away.  It  wan  st  rnck  firip  tk 
southwest.  First,  a  portion  of  the  roof  was  blown  oflf,  then  the  house  went  bmlih 
like  lightning.  When  the  house  had  gone  I  came  out  of  the  cave  and  was  blown  to 
the  east-southeast.  

mi  ■" 


Grantny 


Trees  Iiurled 


Sketch  .of  Mr.  Waters's  honse. 


Mr.  Waters's  honse  was  30  by  16  by  11  feet  withont  the  roo£  It  was  carriW,  «11  and 
all,  twenty-four  yards  down  a  declivity  withont  being  turned  round  ortilt^ovrf. 
When  it  struck  the  ground,  it  at  first  merely  shaved  it  with  the  foremost  sill,  grado- 
ally  going  deeper  until  the  resistance  became  so  great  as  to  canse  the  bonse  to  ton 
over,  when  it  went  to  pieces.  The  ground  was  plowed  up  about  two  feet  at  thed«*p- 
est  point.  The  house  had  fallen  three  feet  in  traveling  twenty-four  yards.  Its  wtijkt 
was  at  least  ten  tons. 

»  Between  the  cav-e,  which  was  only  abont  four  feet  above  the  snrface,  and  the  hon^. 
but  nearer  the  cave,  stood  a  small  tree.  Against  it  a  spade  wad  leaning.  Mr.  WaM^ 
testified  that  it  was  not  blown  down.  Two  yards  east  of  the  tree  stood  a  bucket  i<a- 
taining  a  small  quantify  of  lime,  and  weighing  ten  pounds.  It  was  not  disturbed.  T>i 
the  southwest  of  the  cave  the  trees  were  comparatively  uninjured  over  a  triaopU 
space,  while  on  either  side  they  exhibited  sign's  of  the  greatest  violence.  An  oak  «!' 
which  had  evidently  been  carried  with  the  house  until  it  struck,  and  then  hurW  dn« 
east,  was  driven  four  feet  into  the  soil  at  an  angle  of  45°.  Its  dimensions  are  16  ffrt  \*s 
8  inches  by  8  inches,  and  its  estimated  weight  three  hundred  pounds.  It  was  fottcu 
eighteen  yards  east  of  where  the  house  struck. 

Mrs.  Waters  was  carried  with  the  house  until  M  went  to  pieces,  and  received  injarirt 
of  which  she  died.  The  fragments  of  the  house  were  carried  far  in  the  lioeoftbc 
storm. 

Alexander  Gibson  had  two  houses,  both  situated  as  nearly  as  possible  in  the  certrr 
of  the  storm.  The  first  house  struck  was  taken  away  without  touching  thejjn>u>i 
and  went  to  pieces  in  the  air.  The  other  house,  in  which  were  seven  perMtoa.  »** 
swung  round  on  its  northwest  corner,  as  on  a  pivot,  the  south  end  traveling  ?&  feti  laJ 
cutting  up  the  ground  as  it  went.  It  then  turned  over  and  was  demolished.  Dnri.^ 
this  journey  the  floor  was  broken  up  and  three  persons  fell  into  the  cellar.  The  hi«^ 
was  a  large  one.  It  aflbrded  no  good  basis  for  calculation  on  account  of  the  inrpJ-^^^^ 
of  its  shape.  A  granary  was  pushed  due  east  14  feet.  Its  dimensions  are  16  by  K*  \  * 
feet.  It  is  strongly  built  of  generally  hard  wood,  and  divided  into  compartmVot^  h 
was  full  of  grain.  The  weight  of  the  building  and  grain  was  given  at  6O,l)0l»  jnmD»l* 
The  resistance  to  its  forward  motion  was  very  great,  because  it  was  surruundtd  viiL 
wet  straw  and  rubbish,  of  which  it  had  pushed  quite  a  pile  before  it.  It  was  rarW 
by  the  strain  which  had  been  put  upon  it.  Missiles  had  been  driven  tbroa|[^  tbrpr 
hardwood  planks,  in  succession,'  of  an  inch  thick.  The^*  consisted  of  small  pinT«i< 
wood,  but  had  been  removed.  A  plank  16  feet  long,  2  inches  thick  and  1  foot  wid<*.  «>* 
driven  4  feet  into  the  soil,  at  an  angle  of  45°.  A  oorn-sheller,  weighing  six  hnaiiM* 
and  forty  pounds,  was  carried  four  hundred  yards  and  destroyed.    Tireca  weip  barirc 
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but  without  any  Bymptoms  of  electric  action  or  of  explosion.  The  general  position  of 
trt-es  and  ruins  was  entirely  corrolK)raiive  of  what  has  been  already  proved  by  an 
overwbeluiing  mass  of  evidence,  viz,  the  rotation  and  direction  of  rotation  of  the 
storm. 

J.  K.  Marbonrg,  Jackson  Township,  section  17,  witness:  (House  eighty  yards  from 
Rt^)rm-c<iiiter,  with  an  excellent  view  of  Gibson's  house.)  Watched  the  storm  a  long 
time  before  it  came.  The  west  was  first  filled  with  clomls  which  extended  until  they 
covered  all  the  western  and  northern  heavens  reaching  a  little  beyond  the  zenith. 
The  t-oruado  first  appeared  as  two  clouds,  one  from  the  southwest  and  the  other 
fioni  the  west  rushing  to  one  point.  Together  they  presented  somewhat  the  appear- 
luce  of  an  arrow,  thus-— 


'he  whirl  was  seen  forming  when  they  met.  Above  them  were  dark,  heavy  clouds 
Vhen  the  tornado  came  nearer  it  presented  the  appearance  of  one  funnel,  revolving 
outrary  to  the  hands  of  a  watch,  and  drawing  everything  up,  thus — 


When  at  Gibson's  house,  where  I  had  the  best  view  of  it,  and  where  it  was  one  hundred 
id  twenty  rods  distant,  it  prenented  the  appearance  of  two  funnels  uniting  in  one,  at 
e  height  of  40  or  00  feet.  The  bases  of  the  two  funnels  w^ere  about  200  feet  apart. 
it-y  presented  somewhat  like  the  following  appearance.  The  two  funnels  did  not 
p«»ar  to  revolve  around  each  other.  The  first  came  to  the  east  of  Gibson's  house,  took 
i  Stable,  and  then  turned  bsick  to  his  house.  The  two  then  appeared  to  unite.   Could 


y 


see  the  two  afterward.    The  tornado  disappeared  behind   a  building.    It  grfw 
dark.    The  funnels  were  of  a«dark  blue. 


Everything  in  them  was  risingr    The  t 
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timbers  from  Gibson's  bouse  flew  up.  Did  not  see  clear  sky  through  the  op« 
space  between  the  two  funnels,  but  a  bright  yellowish  hue.  The  upper  funnel  esteD<W 
to  the  clouds  above.  Hail,  or  rather  chunks  of  ice,  from  a  pigeon's  to  a  hen »  ns: 
in  size,  fell  before  the  tornado  column  came  in  sight.  The  wind  then  blew  gently  fnm 
the  east.  Aft-er  the  tornado  had  destroyed  the  school-house,  there  came  a  violent  gnVt 
of  wind  from  the  northwest,  which  considerably  damaged  my  ont-bnildings.  I  bad 
started  to  go  to  the  school-house,  and  it  carried  me  several  yards  before  it.  Immwli- 
ately  there  fell  a  torrent  of  rain,  with  cold  wind  from  the  north.  Was  near  whew  the 
school  had  been,  but  could  not  see  anything.  Suddenly  saw  the  teacher  and  childn*u. 
as  if  they  had  sprung  out  of  the  earth.  They  were  coming  toward  me.  They  wt-re 
shivering.  They  could  give  no  account  of  what  had  befallen  them.  Never  saw  ?mb 
miserable-looking  beings  in  my  life.  I  had  four  children  there,  and  did  not  rccogoizt 
them.  The  mud  was  pelted  into  their  skins,  so  that  it  could  not  be  washf^  oat  h  i<^ 
not  all  washed  out  yet.  A  dead  child  was  found  forty  yards  northwest-  of  the  !*chi«l- 
house.  The  storm  opposite  my  house  was  a  mile  wide.  An  oak-post  4  inches  ia  diao)* 
eter  was  perforated  by  an  oak-board  4^  feet  by  4  inches  by  1  inch.  (It  had  been 
thrown  among  the  other  rubbish  and  was  not  to  be  found.) 

James  Clancey,  residing  with  J.  K.  Marbourg,  testified  that  he  viewed  the  tornadw 
from  the  same  position  as  Mr.  Marbourg  and  saw  only  one  funnel.  I  do  not,  howevrr. 
estimate  his  observing  powers  so  highly  as  those  of  his  employer. 

David  Canier,  Jackson  Township,  section  20,  witness:  Watched  the  funnel  as  it  ap- 
proached. It  was  perfectly  dark  in  it.  Could  see  boards  flying  out  at  the  top  of  it. 
It  was  very  large  at  the  top  and  snuUl  at  the  bottom.  It  grew  dark  as  night.  Six  per- 
sons took  refuge  in  the  cellar.  The  house  went  immediately  like  the  clap  of  a  haml 
and  the  darkness  was  already  gone.  Then  it  turned  pretty  dark  again,  and  nin  f^-^l 
in  a  sheet.  It  did  not  fall  in  drops.  «  It  was  all  over  in  a  minute.  Things  in  the  cellar 
were  not  much  disturbed.    Bottles  stood  where  they  were. 

Alexander  Gibson,  witness:  Was  at  Mr.  CanieHs  house.  Hail  as  large  as  pigH«V 
eggs  fell  about  twenty  minutes  before.  Heard  the  noise  about  half  an  hour  piwioti^ 
to  the  storm.  Saw  clouds  coming  from  the  north  and  south,  and  rushing  togetbrr. 
Saw  the  funnel  when  three  miles  distant.  Watched  it  when  thirty  or  forty  roiU  dis- 
tant. It  was  then  as  black  as  night,  with  boards  flying  around  it.  A  very  8troDjc«iiKi 
was  blowing.  It  grew  dark  as  midnight.  Rushed  down  into  the  cellar,  and  ws»  Un-ly 
down  when  the  house  was  struck  with  a  sharp,  instantaneous  rap,  and  in  a  monwot  it 
was  gone.  It  wtia  dark  when  I  went  down  into  the  cellar.  It  was  pretty  clear  »s  mum. 
as  the  house  went.  It  then  grew  darker  again,  and  a  tremendous  rain  came  doirn. 
Saw  no  lightning.  Heard  no  thunder.  On  my  farm  a  beam  was  driven  right  thnu^ii 
a  hog. 

Mr.  Canier's  house*was  24  by  28,  by  14  feet  to  the  eaves.  It  was  pushed  19  feH  *i  > 
north  without  touching  the  ground.  Its  edge  then  came  in  contact  with  the  soil  i>> 
with  tree-roots,  having  fallen  two  feet  from  its  original  position,  and  the  house  t*»ppVl 
over,  and  was  blown  to  fragments.  The  ruins  were  carried  first  to  the  noribweist  »J-<i 
then  around  to  the  northeast.  Heavy  oak-sills  were  carried  hundreds  of  yard*  atu 
broken.  The  strongest  iron-bound  machinery  was  knocked  to  pieces,  and  cam**! 
away.  The  sickle-bar  of  a  Buckeye  machine  was  carried  thirty  rods.  A  beam  14  t>*i 
by  6  b3^  0^  inches  was  driven  3  feet  into  the  soil  in  a  slanting  position.  The  l>f^^ 
weighed  about  fifty  ponnds. 

A  half  mile  to  the  west  of  Mr.  Canier's  house  st-ood  the  school-house  already  m^* 
tioned  and  a  house  occupied  by  Henry  Waters.  Between  these  bnilding«i  an**  Caairf' 
house,  and  about  one  hundred  yards  to  the  northwest  of  the  latter,  passed  the  httKr.- 
center.  The  house  occupied  by  Mr.  Waters  and  the  school-house  were  first  blomi  u* 
the  northwest,  and  then  in  a  circle  by  the  south  around  to  the  northeast.  A  ht*^^ 
ran  along  the  road  which  connects  the  houses.  It  presented  the  api>earanre8  aln«4^5 
described. 

The  house  occupied  by  Mr.  Waters  was  first  blown  to  the  northwest,  the  sills  reina'> 
ing.  The  sills  were  afterward  blown  to  the  southeast.  The  sills  of  the  scbooHhT'^ 
had  likewise,  after  being  deserted  by  the  house,  been  pushed  to  the  sonthire»t.  <>'"i 
finally  the  position  of  the  debris  among  the  ruins  showed  there  had  ftdlowed  a>^>'*(• 
wind  from  the  northwest ;  thus  a  tree  lay  across  the  foundation  of  the  school  friw  (^ 
northwest. 

L.  B.  Babcock,  son  of  J.  P.  Baboock,  Jackson  Township,  section  17,  witnew:  Hj- 
fell  before  the  storm  as  large  as  pigeons'  eggs.  Ran  to  get  into  the  cellar.  CelUr-dw^f 
was  blown  over  me  as  the  house  went.  Came  out  of  the  cellar  immediately,  sod  vo 
blown  south.  The  rain  then  came  down  in  sheets,  with  a  north  wind.  The  «hot7«^ 
from  the  house  were  carried  three  or  four  miles  at  least.  Jacob  Zeck  got  only  p«ri*> 
down  the  cellar-stair  and  was  hurt  in  the  head. 

J.  P.  Babcock's  house  was  34  by  26  by  14  feet  to  the  eaves.  The  gmble-end  hetA  t^ 
wind.  The  house  was  pushed  bodily  toward  the  north,  crushing  the  uorthem  fcnrtAt- 
tion ;  tore  up  the  ground  a  short  distance,  toppled  over,  and  went  to  pieces.  It  »?***^ 
on  the  southeast  ot  the  storm-center.  •  r^^/^^T^ 
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Jacob  Zeck,  Jackson  Township,  section  17,  witness :  Was  lining  down  BabcocVs  cellar- 
stairs  when  his  house  flew  away,  and  iivjared  my  head  severely. 

N 


Representation  of  efifects  of  the  storm  at  these  bouses. 
N 


Sketch  of  the  effects  of  the  storm  at  Babcock's  and  Zeck's. 


3K'S.  r-^  T 
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Mr.  Zeck's  house  stands  on  the  northwest  edge  of  the  storm.  It  was  pnsbed  from  iT« 
foundations  12  feet  to  the  sonth-sonthwest,  plowing  up  the  ground.  The  window*  ir 
the  north  side  were  sniOHhed  in.  The  wiudows  on  the  south  and  east  were  blowBun: 
A  hay-stack  was  entirely  blown  away.  It  went,  as  could  easily  be  traced,  firet  swiib- 
southwest,  and  then  rouud  in  a  circle  to  the  northeast.  It  went  forty  rods  sooth  V 
fore  turning  east.  , 
The  distance  between  these  two  houses  was  about  half  a  mile.  At  this  point  tie 
storm-path  turned  a  little  nearer  north  than  northeast. 

J.  H.  Laughhead,  Jackson  Township,  section  16,  witness :  A  little  hail  fell  before  tk 
storm.  It  rained  awfully  for  half  an  hour  after  it.  Wind,  daring  the  rain,  vm  fruci 
the  northwest.     It  was  very  dark.    Saw  no  lightning. 

The  house  of  this  witness  stands  on  the  northwest  side  of  the  storm-center,  aboot  oot^ 
third  of  a  mile  distant  from.  it.    The  fences  were  blown  the  usual  way. 

Levi  Moothart,  Cedar  Township,  about  two  miles  north  of  the  path  of  storm,  witnt^^ 
There  fell  the  heaviest  rain  I  ever  saw ;  also  hail  as  large  as  hens'  eggs.  The  ram  \m^i^\ 
about  an  hour,  and  the  whole  country  was  under  water.  The  wind,  during  therxL- 
storm,  changed  from  south  to  west  and  north,  and  at  times  it  was  very  stronjr. 

F.  M.  Curry,  Jackson  Township,  section  9,  tenant  of  John  Flack's  house,  witup* 
The  family  went  to  the  cellar.  The  house  went  south.  No  one  injured.  Eighteen  p.?- 
blown  away. 

The  house  was  pushed  45  feet  due  south  and  then  went  to  pieces.  Ko  explodon.  I: 
was  situated  to  the  northwest  of  the  center. 

E.  N.  Wright,  Jackson  Township,  section  10,  witness:  Was  on  the  soatbeast  Mile •  f 
the  storm.  Saw  distinctly,  at  the  distance  of  two  miles,  the  tornado  in  funnel-jJiapr. 
The  small  end  was  down.  Saw  wood  whirling.  Heard  its  roaring  after  it  went  ra.<. 
There  appeared  to  bo  a  mist  or  steam  in  front  of  it.  It  rose  and  feQ.  A  few  hftiUt^)&? 
fell  before  the  tornado  and  an  exceedingly  violent  rain  after  it. 

Mr.  Wright's  house  stands  on  the  northwest  of  the  center  of  th«  storm -path,  alw^'t 
fifty  yards  from  it.  A  w^ood-house  and  kitchen  were  blown  southwest.  The  dwfii  u- 
house,  a  large,  strong  structure,  was  moved  one  inch  to  the  east.  A  stove  weict  »•; 
four  hundred  and  fifty  pounds,  and  exposing  to  the  wind  a  surface  of  3  feet  by  21  luttr^ 
was  pushed  12  feet  to  the  southwest,  where  it  was  stopped  by  obstructione.  A  trl'. 
weighing  one  hundred  and  fifteen  pounds,  not  under  any  circumstances  expo«iD2 « 
greater  surface  than  one  square  foot  to  the  wind,  and  mounted  12  feet  high,  wasbroir:- 
from  its  fastenings  and  carried  60  feet  south.  A  granary,  measuring  2S  by  16  bv  1: 
feet,  and  weighing,  together  with  the  grain,  fifty-five  thousand  poundN,  was  nrr-^ 
twenty -one  yards  to  the  southeast.  After  plowing  up  the  eronnd  2  feet  in  deptt  * 
tumbled  over  and  went  to  pieces.  It  was  carried  down  a  declivity,  falling  6  feet  !> 
width  of  the  storm-track  here  was  half  a  mile. 

J.  T.  Anderson,  tenant  of  J.  C.  Cunningham,  witness:  Was  at  Grand  Prairie  V.  T 
church,  three-quarters  of  a  mile  northwest  of  storm-center.    The  wind  blew  so  >tnn, 
as  to  endanger  the  building. 


s 

Plan  of  ruins  of  Cunningham's  house. 

J.  C.  Cunningham,  Jackson  Township,  section  11 :    The  house  ofMr.  Conniot^-* 
stood  on  the  northwest  of  the  center  of  the  st'Orm-track,  yet  within  the  nwcst  vuh-.: 
vortex.    The  house  was  blown  to  the  southwest ;  but  the  east  door  having  Wen  W"» 
in,  the  house  went  to  pieces  without  tumbling  over,  and  the  floor  reinaioed  up^a  '"* 
ground.  The  lighter  furniture,  Ac,  was  carried  far  to  the  east.  The  granan*  ttood  h^*- 
northeast  of  the  house.    Its  contents  were  emptied  into  the  honse-cf  liar.*  Thr  ^'  • 
the  granary  had  remained  when  it  wSis  carried  away.    They  were  aft<^n^a^d  p^>* 
to  the  southeast.    A  barn  was  blown  to  the  southeast..    A  hog,  weighing  lirti  hoD*** 
pounds,  was  carried  five  hundred  yards.    A  cow,  weighing  one  thousand  poasii^  **" 
carried  two  hundred  yards.  ^  I 
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There  were  four  persons  in  the  honse  and  none  were  killed.  The  path  of  the  storm 
h»Te  five  hundred  yards  wide  and  nearly  due  east. 

[).  T.  Carriuger.  Jackson  Township,  section  15 :  The  honse  stood  on  the  sonth  edf^e 
the  storm.  It  was  carried  to  the  northeast  17  feet,  going  deeper  into  the  soil  as  it 
■nt.  It  then  turned  over  and  was  blown  away  in  fragments.  The  straw  among  the 
n^H  showed  that  the  last  gust  came  from  the  northwest. 

Jouiah  Coiidit,  Jackson  Township,  section  11,  witness:  No  hail  fell  before  the  tor- 
do.  It  rained  terribly  right  after  it.  The  wind  was  blowing  from  northwest  as  the 
\ti  fell.    Saw  no  lightning. 

Mr.  Condit's  house  stands  npon  the  sontheast  edge  of  the  storm,  which  here  traveled 
irly  due  northeast.  There  seems  to  have  been  a  streak  of  exceptionally  strong  north- 
»t  wind,  which  struck  the  barn  and  corn-crib,  and  cut  its  way  throngh  the  gar- 
!i  fences.  The  center  passed  along  the  fields,  producing  npon  fences  and  hedges  the 
ne  effects  as  those  already  described. 

The  next  house  struck  was  that  of  J.  M.  Davidson,  Highland  Township,  section  7 : 
<tood  precisely  in  the  storm-center,  which  here,  as  if  conscious  that  this  was  its  last 
tini  in  Iowa,  seems  to  have  exhausted  its  utmost  violence.  The  house^  1»  by  12  by 
feet,  wa.s  blown  bwlily  from  its  foundations  down  a  declivity  toward  a  slough.  It 
er  touched  the  ground,  but  was  shattered  in  the  air.  It  seems  to  have  been  carried 
t  nearly  due  west,  and  then  the  lighter  portions  round  in  a  curve  to  the  east.  The 
!y  of  Mr.  Davidson  was  found  twenty  yards  west  of  where  the  house  stood.  The 
Id  was  blown  still  further  in  the  same  direction.  Mrs.  Davidson  was  carried  about 
hundred  yards  west.  The  body  of  Leyden  Uousel  was  found  in  the  southeast.  The 
vier  portions  of  the  house  were  found  some  hundreds  of  yards  to  the  west.  Mr. 
isers  body  had  evidently  been  carried  west  with  the  fragments  of  the  house  and 
ti  back  to  the  east.  Mrs.  Davidson  and  the  child  escaped  with  their  lives, 
log  of  green  water-elm,  7  feet  in  circumference,  S  feet  in  length,  and  weighing 
east  a  ton,  was  carried  fifty  yards  straight  south.  A  horse,  weighing  one  thou- 
il  and  eighty  pounds,  was  carried  forty-five  yards.  A  hog,  weighing  three  hundred 
nds,  was  blown  thirty  yards.  The  stable  and  barn  were  blown  sonth.  An  iron 
•v,  with  wooden  handles,  was  carried  one  hundred  and  fifty  yards.  The  strongest 
i-bonnd  machinery  was  utterly  destroyed.  The  young  trees  in  the  orchard  were 
er  barked  or  torn  out.  The  storm  was  exceedingly  violent  for  a  breadth  of  one 
dred  and  fifty  yards,  but  fences  were  blown  down  for  nearly  a  mile  wide.  At  the 
se  of  Thomas  Davidson,  a  ouarterof  a  mile  to  the  north,  the  wind  blew  so  strongly 
:  the  door  had  to  beheld.  The  north  wind  was  evidently  subsequent  to  the  east 
d,  because  the  house  conld  not  have  stood  such  a  wind. 


SiabLe 


^^ 


^S 


Plan  of  the  ruins  of  J.  M.  Davidson^s  honse. 

r>avid8on)  Highland  Township,  section  7,  witness :  It  commenced  to  rain  abont  ten 
reiity  minutes  before  the  arrival  of  the  tornado.  Shingles  and  other  stuff'  began  to 
ivtth  the  rain.  Then  went  out  to  see  where  they  came  from.  Saw  the  tornado 
t  thirty  rods  distant.  It  appeared  to  be  coming  toward  me.  Saw  it  bend  to  the 
least.  It  was  funnel-shaped  and  as  black  as  possible.  It  whirled.  Thought  it 
led  "With  the  hands  of  a  watch.    It  passed  tx^enty  rods  to  the  south  of  the  3(oum 
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and  bent  asaiu  to  tho  northeast.    When  thirty  rods  distant  from  the  boose  itsoiV-' 
disappeared.    Afterward  saw  another  fiiunel,  not  reaching  to  the  ^ronnd.  \n\ 
toward  the  northeast.    When  first  seen  it  appeared  to  be  only  60  feet  above  tbe},T>'. 
at  its  lower  end.    The  farther  it  went  the  hif^her  it  seemed  to  get. 

Mr.  A.  Davidson^s  house  is  situated  one-half  a  mile  east  of  where  J.  M.  Dirido'. 
house  stood,  and  a  little  north.  The  shingles  and  other  material  he  saw  falliQ^;'^ 
from  his  brother^s  house.  The  following  ^et-ch  shows  the  direction  of  the  sUini-{> ' 
after  leaving  Major  Davidson's  place  until  it  ceaaed  to  toaoh  the  earth  aa  a  ta.. 


JIJi<aidtai£»     ^ 


Twenty  rods  south  of  A.  Davidson's  house  it  crossed  a  fence,  exhibiting  the  mit-  « 
pearances  as  those  already  described.  I  was  particularly  careful  upon  this  point  b^«  •'  * 
of  Mr.  Davidson's  belief  that  the  funnel  whirled  with  the  sno.    I  tboagnt  it  [fe^ 
that  the  tornado,  before  lifting  from  off  the  gi'onnd,  might  have  changi^  itsdirpr'^-- 
rotation.    But  the  evidence  to  the  contrary  was  so  striking  that  Mr.  Davidson  «*'- 
upon  my  pointing  it  out  to  him,  admitted  that  he  must  have  been  mistaken.    He  !»■.  > 
paid  particular  attention  to  the  matter,  and  it  was  very  dark  when  his  nbMiTAt  .- 
^-ere  being  made.    The  fence  in  question  ran  north  and  south.    It  waa  osly  tl»r  ■« 
down  for  a  space  of  sixty  yards,  and  the  boards  w^ere  not  carried  away  exeept  ii  '- 
middle.    The  posts  reiuaineil  in  the  grouud.  those  on  the  north  of  th«  center  Ira:  , 
west  and  those  on  the  south  leaning  east.    The  posts  in  the  center  were  leaoin^  * 
one  way,  some  another.    The  funnel  disappeared  upon  a  knoll  in  the  midmof  s  i? 
about  one-half  of  a  mile  in  diameter.    There  was  uotf^drM  deposited  at  Uiisi  puu: 
were  there  any  signs  of  a  cataract  of  water  having  poured  down.    The  wbrat.  n' 
ever,  was  mown  as  low  as  possible,  and  the  ground  looked  as  if  it  had  beeo  bak*^ 
cording  to  Mr.  Davidson's  statement.    The  funnel  had  narrowed  to  a  poiat  brSi'*^ 
disappeared. 

After  leaving  Mr.  Davidson's  the  tornado-cloud  Traveled  to  the  sontheaat.  It«  r .' 
ress  was  now  difficult  to  trace,  because  of  the  little  attention  nsnally  paid  tn  »  ^  > 
cloud,  a  high  wind,  and  a  rain-storm.  Considerable  time  had  also  now  elapftrW*'  ' 
the  meteor  passed. 

James  M.  Mace,  Highland  Township,  section  8,  had  several  panels  of  fMKr  >  *' 
down  by  a  westerly  wind.    A  few  small  hail  fell  before  the  wind  and  a  vrrr  >« 
rain  after  it. 

J.  W.  Haskett,  Highland  Township,  section  9,  witness :  Six  or  eight  panel*  of  frv» 
my  farm  were  blown  to  the  southeast.    A  few  hail  and  some  rain  fell.    The  wis  :  *- 
from  the  northwest  when  raining.     Saw  some  lightning.     Heard  roaring  abca:  • 
half  an  hour  before  it  came.    Saw  funnel  strike  the  ground.    Saw  it  rise  at  Darkle - 
Saw  it  strike  the  ground  afterward.    The  wind  blew  very  hard. 

This  witness's  house  is  two  miles  from  Davidson's. 

William  Dennis,  Highland  Township,  section  10,  witness:  A  few  panels  ^ ^'' 
blown  down  to  the  east.  Small  pieces  of  boards,  shingles,  and  laths  werednfifw«^  ' 
hailed  a  little  before  and  rained  a  good  deal  after.  The  wind  daring  the  raia  «» i'  ■ 
the  northwest. 

John  W.  Guthrie,  Highland  Township,  section  11,  witness:  A  few  pmoek^-'^ 
were  thrown  down  to  the  east. 

George  Wallace,  Highland  Township,  section  11,  witness:  Heard  roaring.  Iir^* 
very  dark.    A  high  wind  about  one-half  mile  to  the  south  of  witness. 

J.  H.  Lyttle,  Highland  Township,  section  12,  witness:  Hatl  nearly  half  s  ^^^  " 
fence  thrown  down.    The  east  and  west  fences  were  blown  sonth;  the  norCks0J^« 
fences  east.    Heard  roaring  an  hour  before  the  storm  came.    The  roaring  va*  'j^*-*' 
before  it  came  than  after  it  was  here.    Did  not  hear  it  after  it  passed.    Saw  tkr  r  - 
until  it  came  within  three  miles'  distance.    The  whole  northern  portion  of  the  *^}  *> 
covered.    Saw  a  cloud  rushing  from  the  south  and  another  msbing  to  in««t  it  fn«-  ' 
north.    The  clouds  rushing  north  appeared  to  be  the  lowest.    After  tb«  chmiy  •  " 
overhead  could  see  the  lowest  clouds  rushing  rapidly  from  the  soath.     Tbr*  « 
broken  clouds.    Through  them  could  see  a  higher  current  nishiug  thiia  the  wttxx 
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ittle  bail  and  rain  fell.  The  wind  changed  from  the  sonth  to  the  west  and  northwest 
s  the  Bturm  passed.    The  width  of  fence  blown  down  was  about  one  hundred  aud  fifty 

ATiU. 

Michiiel  McGaire,  Highland  Township,  section  12:  One-half  mile  offence  on  the 
ami  was  blown  down.  The  cliimney  was  blown  off  and  some  trees  leveled.  All  was 
lone  by  a  northwest  wind.    It  hailed  a  little  and  rained  very  heavily. 

The  storm  now  passed  out  of  Washington  County  into  Louisa  County,  traveling 
•outheast. 

Joshua  Luckey,  Louisa  County,  Union  Township,  section  17,  witness  :  The  path  of 
euces  blown  down  on  my  farm  was  about  six  hundred  yards  wide.  The  fences  on  the 
rest  of  the  center  were  thrown  north  ;  those  on  the  east  were  thrown  south.  A  few 
ail  fell  aud  a  smart  shower  of  rain.  Heard  no  roaring  after  it  passed. 
Charles  Crim,  Union  Township,  secti<m  20,  witness :  Fences,  two  hundred  yards 
ide,  thrown  down  to  the  southeast.  The  roaring  was  very  loud  for  an  hour  previous 
>  its  arrival.  Did  not  hear  it  after  it  passed.  Saw  no  lightning.  Saw  a  tongue  of 
oud  shai>ed  like  a  funnel  hanging  from  the  clouds.  It  did  not  reach  the  earth.  At 
rst  it  was  hanging  perpendicular.  Then  it  commenced  whirling  like  the  tail  of  a 
Impended  snake. 

At  this  point  I  lost  track  of  the  tornado  and  could  not  recover  it,  although  I  spared 
uther  time  nor  pains.  Only  now  and  again  could  one  find  a  man  who  could  give 
ly  information  even  of  what  happened  on  their  neighbors' farms  a  week  or  two  before. 
John  Coltou,  Columbus  Junction,  witness :  There  was  some  hail,  a  brisk  wind,  and 
tremendous  rain. 

Mrs.  Snyder,  Oakland  Township,  section  9:  Heard  roaring  distinctly.  There  fell  a 
ry  heavy  rain,  which  continued  until  nearly  dark. 

Peter  Attig,  Johnson  County.  Tremont  Township,  section  22,  witness:  About  4  p.  m. 
ere  was  a  territic  rain-storm,  with  hall  as  large  as  hickory-nuts,  and  accompanied 
th  thunder  aud  lightning.  My  barn  was  struck  by  lightning.  Perkins's  barn  was 
io  struck. 

Lone  Tree  Station  :  About  4  p.  m.  there  was  a  violent  storm  of  rain,  bail,  thunder, 
d  lightning. 

Nictiols  Station  :  There  was  here  a  high  wind,  with  heavy  rain  and  hail,  and  accom- 
uied  with  thunder  and  lightning. 

\t  this  ]>oint  I  gave  up  the  search  aud  took  train  for  Illinois.  Previous  to  describing 
effects  there,  the  following  testimony  may  find  a  place: 

II.  C.  Vittitoe,  Warren  Township,  Keokuk  County,  about  three  miles  northwest  of 
L*  tornado,  witness:  Saw  a  little  south  of  the  zenith  the^ white  under-clouds  rushing 
circle-s  to  a  center.  The  gyration  was  contrary  to  the  hands  of  a  watch.  The  funnel 
1  not  yet  touched  the  earth.  The  wind  came  from  the  northwest  pretty  strong  after 
;  passage  of  the  tornado,  bringing  with  it  a  little  rain  and  hail. 
Jr.  W.  D.  Hoffman,  Sigourney,  witness  :  Mrs.  A.  T.  Page  collected  a  number  of  the 
gest  hailstones.  When  melted  it  was  found  that  they  had  contained  a  quantity  of 
}^H,  leaves,  dry  grass,  and  mud,  all  reduced  to  line  proportions.  Hail  weighing  from 
r  to  eight  ounces  were  common.  One  hailstone  which  was  shaped  like  an  apple,  meas- 
d  4.^  inches  in  diameter.  The  roaring  was  heard  about  twenty  minutes  before  the 
J  began.  It  rose  and  fell  like  the  cannonading  in  a  battle.  During  the  hail  the 
id  eauie  from  the  northeast,  but  it  was  very  light.  Sigourney  is  four  miles  north 
the  storm. 

saac  Farley,  Foote  Town,  Iowa  County,  twelve  miles  north  of  Keota,  witness : 
*re  was  very  little  rain  and  no  hail,  but  the  sound  was  loud  and  distinct. 
;.  R.  Eldridge,  Washington,  Iowa,  witness:  Watched  the  tornado  from  the  roof  of 
onrte.  Did  not  see  a  fnnnel  appearance.  The  roaring  was  very  loud  and  the  cloud 
y  black.  The  cloud  appeared  to  bend  forward.  The  elevation  of  its  summit  was 
\\t  '^>^'.  The  distance  five  miles.  Its  summit  was  completely  hidden  by  an  over- 
i^inj^  <>]oud.  which  extended  south  a  little  beyond  the  zenith. 

rthiir  Howell,  who  was  at  Yalton,  Iowa  Township,  five  miles  north  of  the  torntido, 
itied  that  hail  larger  than  hens'  eggs  fell,  and  a  terrific  rain  of  an  hour's  duration, 
:»iipaiiied  by  incessant  thunder  and  lightning. 

X tracts  from  a  communication  received  from  R.  L.  Jay,  Harper,  Keokuk  County, 
rtiriau  : 

WuH  in  the  village  of  Baden,  Keokuk  County,  German  Township,  three  miles  to 
northwest  of  the  storm-path. 

The  tornado  maintained  an  upright  position.  It  moved  rapidly  at  times,  at  others 
niu^  to  remain  quite  still.  It  was  apparently  about  a  quarter  of  a  mile  in  height, 
was  funnel-shaped  and  very  dark  and  angry-looking.  It  whirled  with  the  hands 
i  watch.  There  was  a  continual  whirling  of  the  clouds  above  the  funnel.  This 
observed  for  some  time  after  the  storm  had  passed.  Saw  no  lightning  and  heard 
bunder.  It  was  impossible  to  hear  thunder  owing  to  the  noise  of  the  storm,  which 
,  territic.  The  direction  of  the  wind  was  northeast  until  the  storm  had  passed. 
?ii  it  changed  to  the  northwest.  Kain  fell  in  torrents.  Quite  an  amonnt  of  hail 
of  all  conceivable  shapes.  Three  were  picked  up  weighing  one-half  of  a  Dound 
1.      Half  an  hour  after  the  storm  the  thermometer  stood  at  92^.'*    Qigj^j^ed  bv  GOOQIC 
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G.  W.  Brock  way,  Talleyrand,  witness :  No  rain  nor  hail  fell  here.  A  lieary  n '  * 
about  one  mile  to  the  north.  The  edj^e  of  the  cloud  did  not  reaich  the  zeuith  by  i  * 
decrees. 

Extract  from  the  Si^ourney  News,  May  38,  1873 : 

'*  While  the  cyclone  was  mowing  its  path  a  few  miles  south  and  east  of  Sigiwr- 
tremendous  hailstorm  visited  this  locality.  We  saw  one  hailstone  whi^h  «••: 
eight  and  one-half  ounces.  The  hailst^irra  was  followed  by  a  heavy  rain,  after  - 
the  sun  came  out  bright  and  pleasant  for  the  rest  of  the  day." 

Extract  from  the  Washington  County  Press  of  May  *iH,  187.i  : 

"  The  writer  was  in  a  street-car,  half  way  from  Moline  to  Rock  Island,  at  4.tH  *- 
on  Thursday,  when  it  was  struck  dead  ahead  by  the  most  territic  wind  and  raia«:  ■  - 
we  ever  experienced." 

S.  J.  Mather,  editor  Wilton  Chronicle,  Iowa,  witness :  Between  4  p.  m.  and  6  p.  n  . 
very  dark  cloud  passed  over,  which  poured  down  a  very  heavy  rain. 

Extract  from  the  Chicago  Tribune,  May  *25.  1873 : 

^*At  Muscatine  the  rain  came  down  as  if  the  flood-gates  of  heaven  had  been  of^  ' 
followed  by  hail.    Between  there  and  Wilton  Junction,  at  Monona,    Fredonia.  > 
other  stations  along  the  southwestern  division  of  the  Chicago,  Rock  Island  and  I'l 
Railroad,  the  country  was  flooded." 

The  tow-boat  Victory  lost  her  pilot-house  and  srooke-stack  when  near  Ba^i- 
the  Mississippi.  The  tug  Nonesuch  lost  her  smoke-stAck  and  pilot-house  at  M 
She  was  driven  ashore. 

A.  H.  Swan,  editor  of  the  Monmouth  Review,  witness :  There  was  an  exrt^'  : 
heavy  rain,  a  little  hail,  and  a  great  deal  of  lightning  ab<mt  5  p.  m.     The  atiiK»{ 
smelt  as  of  brimstone  previously.     It  was  oppressively  hot;  pernapa  95^. 

The  temperature  and  pressure  on  May  22,  1873,  at  places  near  the  tornado: 

Davenport.     Keokuk.  Went  1  - 

Bar.  Ther.  Bar.  Ther.  B»r.  . 

7  a.  m r 29.73    64  29.64    69  2t».4i» 

2  p.  m 29.60    77  29J)l     85  29.4t   • 

9  p.  m 29.(59    66  29.71     72  S^V    • 

The  condition  of  the  barometer  and  thermometer  at  West  Union  was  obtaion! ' 
Frank  McCliutock,  con*cspondent  of  the  Smithsonian  Institution,  who  alHo  fnrDi?^  '^ 
following  noteworthy  fact :    **  Wind  changed  from  the  stmth  to  the  west  rap- 
3.45  p.  m.    It  worked  back  to  the  south  before  9  p.  m."    The  relative  hnniidin  »'- 

Davenport.    K^  ^''^ 

7  a.  m 94 

2  p.  m 77 

9p.m 94  ^' 

We  do  not.  therefore,  oven:ate  the  relative  hnmidity  when  we  estimate  it  at  f^^ 
cent,  at  2  p.  m.    The  average  temperature  at  the  eaVth^s  surface  in  the  liDr>' 
tornado  at  2  p.  m.  was,  from  the  above,  probably  76^,  but  in  the  wooded  boU»v>  ? 
greater. 

Mr.  Jay,  however,  of  Harper,  Keokuk  County,  states  that  the  temperatan* «-  "^ 
half  an  hour  after  the  storm.    The  day  was  generally  described  as  being  very  « i" 

Having  arrived  at  Prairie  City,  111.,*!  endeavored  to  find  oat  the  exact  locaiitv  «  ^ 
the  tornado  first  began  to  overthrow  feuces,  damage  buildings.  Ac,    Ou  the  fir 
James  Williams,  Point  Pleasant  Township,  Warren  County,  there  was  a  slmm;;  - 
but  not  snfliciently  so  to  prostrate  fences.    About  one  mile  to  the  east    is  tin*  ttr- 
Israel  Jared,  Point  Pleasant  Township,  section  24.    Mr.  Jared  testified  »s  h**** 
Saw  streaks  of  cloud  moving  from  the  north  and  south  toward  each  other  hc{**e  * 
thing  touched  the  earth.    Saw  a  cloud  in  the  form  and  about  the  size  of  a  bA>»'«  - 
strike  the  ground  on  my  farm.    A  few  minntes  before,  hail  of  moderate  mit  ^' 
small  (piantity  fell,  followed,  as  the  whirlwind  was  passing,  by  a  smart  ahovfr  a'^' 
The  wind,  which  had  been  southeast,  changed  to  the  west  after  the  tornado  ;«*^ 
It  was  pretty  warm  before,  and  cool  after  it.    Heard  roaring  some  five  miBit'*  .*^ 
vious  to  the  arrival  of  the  storm.  Fences  were  blown  down  for  two  hundred  Tar>*  ^ 
They  were  blown  toward  the  east.    Saw  some  lightning.    There  was  a  beav}  <i«-  *- 
the  north  as  the  storm  approached. 

Mr.  Jared's  house  stands  about  two  hundred  yards  north  of  the  ston»fKt  T^' 
tornado  was  here  traveling  a  little  to  the  north  of  east. 

John  P.  Tatman,  Israel  Jared*s  farm,  testified  that  he  saw  the  funnel  strike  t^  b^- 
and  that  he  heard  the  roaring  for  a  long  time  previous. 

Before  leaving  this  farm  the  storm  hml  developed  all  the  characteristics  of  a  <<^^ 
except  that  the  east  wind  was  not  yet  powerful  enongh  to  destroy.  The  v'j-^  * 
then  passed  along  a  ravine  full  of  taiU  timber.  Nearly  all  the  trees  werr  nprv*  ■ 
broken,  but  generally  the  latter.    They  appear  to  have  bad  a  firmer  hoM  of  u  * 
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than  those  in  Iowa.  The  breakin;^  iiHiially  occurred  about  six  feet  from  the  ground 
and  the  barking  wan  almost  entirely  confined  to  the  broken  trees.  The  bark  was  torn 
^)f[  both  up  and  down  from  the  place  where  the  timber  w;is  broken.  The  trees,  when 
sound,  were  seldom  broken  clean  across.  Half  or  more  of  the  wood  was  severed,  and 
the  remainder  was  bent  so  as  to  allow  the  tree  to  rest  upon  the  ground.  The  broken 
timber,  wh«n  sound,  invariably  presented  the  appearance  of  a  broom.  The  fibers  of 
each  year's  growth  were  loosened  from  the  others  and  split.  It  was  easy  to  obtain 
pieces  ten  feet  long  and  as  thin  as  a  wand.  Thit^  separation  of  the  fibers  had  evidently 
bnen  brought  about  by  the  excessive  straining  and  bending  of  the  tree  before  it  fell. 
Each  year's  growth  had  apparently  been  snapped  asunder  by  itself,  beginning  at  the 
out^side.  The  trees  all  lay  as  they  had  fallen,  btting,  when  once  down,  prott^cted  by 
the  surrounding  timber.  If  they  had,  after  falling,  been  subjected  to  a  wind  from 
another  direction,  so  as  to  break  them  off  entirely,  they  would  have  presented  the 
precise  ap|)earances  which  have,  by  certain  meteorologists,  been  attributed  to  the  ac- 
tion of  electricity.  Many  of  these  broken  trees  were  two  feet  in  diameter.  When  a 
tree,  still  standing,  had  its  bark  torn  off  at  any  point,  an  examination  generally  showed 
that  the  fibers  of  the  tree  were  separated  and  perhaps  partly  severed  at  that  point.  * 
No.  1  lay  beneath,  diameter  8  inches  ;  No.  2  lay  above  No.  1,  diameter  20  inches  ;  No. 

3  lay  above  No.  2,  diameter  26  inches.  As  the 
tornado  increased  in  power  the  position  of  the 
overthrown  trees  varied  more  and  more  from  a 
westerly  direction  ;  some  weak  ones  lying  from 
the  south-southeast  south  of  the  center. 
The  following  is  a  sketch  of  trees  found  in  the 
p  center,  one-quarter  of  a  mile  farther  east  than 
the  above : 


Sketch  of  fallen  trees. 

Nos.  1  and  2  lay  beneath,  diameter  6 
inche» ;  No.  3  lay  above  Nos.  1  and  2,  di- 
ameter 18  inches  ;  No.  4  lay  above  No.  3, 
iiiifiieter  15  inches. 

Mitson  G.  Buck,  vill.ige  of  Swan  Creek, 
wituess:  Saw  a  distinct  funnel-shaped 
'orni.  It  appeared  to  jump  up  and  down 
.0  feet  at  a  time.  It  hailed  a  little  be- 
ore  the  storm  and  rained  a  little  after  it. 

If^^ril  a  roaring  about  twenty-five  minutes  before  it  arrived.  Saw  no  lightning.  Saw 
mly  one  funnel.  Trees  were  blown  down  in  my  yard  from  the  northwest.  My  house 
8  a  half  mile  south  of  the  center. 

Leroy  Putnam,  near  Swan  Creek  Station,  witness :  It  looked  like  a  top  and  whirled 
ontrnry  to  the  hands  of  a  watch.  "Saw  it  rising  and  falling.  My  house  is  about  half 
i  mile  8<mth  of  the  center.  It  blew  very  strongly  here.  The  tornado  at  this  point 
r^i.s  traveling  east-northeast. 

William  Huston,  Swan  Township: 

Mr.  Huston's  house  stands  on  the  north  edge  of  the  storm-path.  The  roof  of  the 
;irii  f^as  blown  to  the  southeast.  A  corn-stump  about  two  inches  in  length  was 
riven  through  the  bark  of  a  large  tree,  leaving  it«  impress  upon  the  wood. 

John  Worden's  unoccupied  house,  one-quarter  of  a  mile  cast  of  Huston's,  was  com- 
ic tely   demolished.    It  stood  near  the  center.     The  orchard   was  uprooted.     Trees 

hicb  had  stood  one  hundred  and  twenty  yards  southwest  of  the  building  lay  with 
lieir  branches  upon  the  foundations.  The  larger  timbers  of  the  house  lay  a  few*  yards 
)    the    west  and  north.     The  lighter  were  blown  away.    The  breadth  of  desolation 

inH  here  one  hundred  and  fifty  yards.  At  this  place  the  tornado  seems  to  have  made 
ne  of  its  sudden  dips,  the  trees  on  the  west  and  south  being  uninjured. 

Shortly  after  leaving  Worden's  house  the  tornado  entered  the  timber  on  tlie  north 
ank  of  Swan  Creek.  It  increased  greatly  in  power  and  width  as  it  did  so.  So  long 
s  it  followed  Swan  Creek,  fences  were  thrown  down  over  a  space  of  from  one  to  one 
rid  a  half  miles  wide. 

Franklin  Booth,  Swan  Township,  section  18,  witness:   Hailed  jnst  before  the  storm 
s  larj^o  as  hazel-nuts,  with  a  northeast  wind.     It  did  not  rain  much.    Saw  lightning 
»warci  the  south.    Mr.  Booth's  house  stands  on  the  north  edge  of  the  storm. 
68w 
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Abraham  StaDfield,  Swan  Township,  section  18:  The  Rtortn-cpnter  is  on^turt^r 

of  a  mile  son th-soutbea»t  of  Mr.  Stanfiel«I\  h.u« 
Tl)e  fenr^s  were  generally  ihrowu  ^ciuih.  Ami-^cM: 
StaiifieM's  timber,  near  the  creek,  the  ©innn  mnv;;. 
complete  ruin.  Three  typical  ^roniw  of  fallfctrn* 
may  be  selected.  Gronp  I.  a  litile  n«>i-tb  «f  i^iu: 
m  NoH.  I  and  2  were  bluwn  dciwn  from  the  ea»t  mis 
^  below  No8.  3  and  4.  They  were  betwefO  our  s:< 
two  feet  in  diameter.  Gronp  II,  a  little  Mh.?:  x 
center,  and  seventy-live  yards  distant  fr.  m^nr; 
I:  No.  1,  blown  dciwn  from  the  wntbeaKT,  Uv  lf«» 
No.  2,  blown  down  fnmi  the  sonthwest.  Na  1  .• 
15y  and  No.  2,  10  inches  in  diameter. 


Gronp  I. 

.  Group  III,  a  little  further  sooth  of  center  than 
Group  II,  and  near  it:  No.  1,  a  decayed  tree  16 
inches  in  diameter,  lay  under  No.  2,  14  inches  in 
diameter. 


\£j'-^  ^? 


s 

Group  II. 
The  storm  at  thi?*  ywiint  overti^-*' 
all    tiees  of   any   dinien*ioii*   K  • 
width    of    two    hundred    and  si 


The  three  groups  combined. 

yards.  The  following  group  of  trees  was  found  about  one-balf  a  mile  fartAf*-  ^ 
was  just  williin  the  most  violent  vortex  of  fifty  yanls  in  width,  and  •  hfiir  *■* - 
north  of  the  center.  The  trees  lay  as  they  fell :  No.  1,  12  inchc*  iu  diMmnrr'^^ 
the  southfUMt;  No.  2,  IS  inches  in  diameter,  from  the  east;  Nn.  3,  14  i«cin-»  ^* 
»meter,  from  the  northeast;  No.  4,  16  inches  in  diameter,  from  the  oor^ 
was  lowest,  No.  2  ne^t.  No.  3  next,  and  above  all  lay  N«».  4. 

The  path  of   the  tornado    was    here   exceedingly  well  marked  snion):  I*'  *** 
trees.    It  could  be  followed  by  the  eye  as  far  as  the  gTomidA^mntu^i  J^  ^ 
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tom  and  bare,  while  all  aronnd  was  ^een.  This  harking  of  the  young  trees  took 
place  wirhiii  ninch  narrower  limits  than  those  withiti  which  grown  timber  was 
overthrown.  Generally  they  (\u\  ni»t  ex- 
tend over  twenty  lo  thirty  yards  in  width, 
and  were  sfuiietinies  much  less,  and  even 
disrtp|H«ured  altogether.  The  trees  exhib- 
ited i  lie  marks  c»f  the  greatest  violence  on 
the  side  from  which  the  storm  came.  The 
twi;:8  were  smiwhed  and  broken  off,  the 
bark  |).nti;illy  removed,  and  even  the  tim- 
ber hniised.  These  results  were  eviilently 
the  etfect  of  a  rush  of  missiles  against 
the  trees. 

The  torna^lo  at  one  point  suddenly  nar- 
rowed the  path  of  extreme  violence  from 
ifty  yards  to  twelve  yards,  at  the  same 
:iine  ch.nijfing  its  course  to  the  southeast. 
Phis  change  of  direction  brought  it  toward 
5waM   Creek,  along  the  rorthern  bank  «»f 

vhieh  it  had  hitherto  been  niging.     Just  q 

IS  if  stniek  the  creek  the  track  wjw  nearly  ^ 

outh-sonthesist.  Immediately  thereafter  it-  turned  nearly  dne  east,  following  the  creek, 
he  btiitwui  of  the  ravine  witiiin  which  Swan  Creek  flows  is  about  two  hundred  yards 
ri(h%  is  surrounded  by  stt^ep  and  h»fty  blutt's,  and  was  covered  with  large  trees, 
imoiig  these  tre€!S  the  whirlwind  raved  with  the  utmost  fury,  developing  au  energy 
nrp.used  Jit  no  other  point  in  it^  career.  Trees  from  three  to  four  feet  in  dianieter 
ere  snapped  or  uprooted.  Many  large  trees  were  broken  «)tf  at  a  height  of  about  40 
tvt  an<l  left  without  a  twig.  By  far  the  greaf.er  nuinlter  of  trees  along  the  ravine 
ere  thrown  down  from  the  southwest.  The  same  broom-like  appearance  was  geuor- 
lly  pn-seii'ed  by  the  broken  tree^s  as  already  mentioned. 

Thomas  Warmotii's  house  stocnl  in  the  bott^>ni  of  the  ravine.  Mrs.  Warmoth  testi- 
ed  as  follows:  Heard  a  roaring  first.  When  the  storm  came  near  the  roaring  was 
•iider  than  thunder.  A  few  hail  fell  just  before  the  tornado  blew.  It  was  inimedi- 
ely  ])reireded  by  a  very  bright  flash  of  lightning.  Went  into  the  house  and  got  upon 
y  fe:it her- bed,  together  with  my  child,  because  I  was  afraid  of  the  lightning.  A 
rge  tree  was  blown  dowiL  catehifig  the  side  of  the.  house.  The  house  went  to  pieces, 
e  tree,  Ijowever,  keeping  the  flo  »r  in  its  place.  Found  myself  under  thft  feather-bed 
ith  my  idiihl.  The  bed  was  |iin;ie<l  to  the  earth  by  pieces  of  timber.  Was  soaking 
ft.  Everything  was  covered  with  mud.  Heard  no  thunder.  The  lightning  struck 
tree,  depriving  it  of  its  bjirk. 

I  was  miable  to  find  this  tree.  Mrs.  Warmoth's  testimony  is  valuable  as  a  curiosity, 
was  generally  impossible  to  obtain  any  information  from  the  ladies.  If  one  ques- 
nied  them  rigorously  they  took  it  as  an  insult,  and  if  allowed  to  tell  their  own  story 
ey  iiiiiiiediat^dy  commenced  running  such  a  muck  Jinuing  the  prodigious  and  the  in- 
?ilibl«  that  one  was  glad  to  make  his  escape.  In  this  connection  it  is  also  worth 
Mitio  ing  that  although  invariably  oftering  payment  for  any  necessary  hospitalities, 
ooii  learned  the  wisdom  of  always  addressing  myself  to  the  miister  of  the  house 
leii  asking  for  such. 

^o.  1  is  a  tree  18  inches  in  diameter.  No. 
»  a  tree  2  feet  6  inches  in  diameter,  hut 
ked  at  the  height  of  15  feet  from  the 
)iiii<l.  No.  1  was  blown  from  the  south- 
it  between  the  forks  of  No.  2  antl  thja 
If  broken  close  to  the  forks  and  blown 
ui  tho  northwest  until  its  top  nearly 
I  died  its  root. 

^fte.r   leaving  Warmoth's  house  the  tor- 
l<»-reiiter  crossed  to  the  south  bank  of  \f'j 
»   creek,  where  it  continued  for  nearly  a 
le  farther, although  somewhat  increasing 
dint  a  nee  from  the  creek.     It  crossed  to 

Hoiitb  bank,  where  a  smaller  creek  joins 
an  Cieek  from  the  south.  This  brought 
learer  to  the  house  of  A.  J.  Caton,  Swan 
A- iisbip,  section  15,  which  stands  about 
5  bnn«lred  yards  from  the  center  of  the 
irl  wiiiil.     Part  of  the  roof  was  blown  to 

H«  Hit  beast 'and  part  to  the  northeast.     A 
il  ler  bouse  was  blown  a  few  yards  to  the     Group  of  trees  near  Warmoth's  hoos  \ 
tbe»;i«t   and  inverted.     A  house  on  Mr.  ^ 

ou'tt  farm,  tenanted  by  N.J.  Reynolds,  14  by  20  feet  and  one  story  high,  was  carriedQlC 
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eight  yards  to  the  northeast  bodily.  It  theti  stmck  the  gmnnd,  tambled  OTfr, a*-.  ■  r 
blown  to  frngmeutH.  Its  four  inmates  were  carried  from  fifty  to  sixty  yards,  h-r  • 
killed.  It  stood  a  little  sontli  of  the  center.  After  passing  Mr.  Caton'n  fanii  ti-  ■ 
nado  entirely  left  Swan  Creek.  Before  tracing  its  further  progress, it  will  be  U :  •: 
give  the  evidence  of  people  living  at  or  near  Youngst4>wu,  about  one  mile  soutli  ••:  * 
center : 

Charles  McCormick,  Swan  Township,  witness :  The  tornado  looked  as  larjre  a^  %  L«  • 
when  three   miles  distant.     A  little  rain  and  hail  fell.    The  wind  with  the  ni..  -• 
from  the  west.    There  was  no  wind  to  do  any  damage.    House  a  quarter  <rf  a  u 
south  of  Swan  Creek.    Time,  about  5.45  p.  m. 

H.  W.  Simmons,  Swan  Township,  section  28,  witness:  The  time  when  the  tor .' 
passed  was  about  5.40   p.  m.     Have  good  grounds  for  this  assertion.     A  few  n.   "  ■ 
before  its  arrival  I  noticed  a  very  black  cloud  in  the  west  with  a  lighter  si^ace  ou  *   • 
side  of  it.     My  house  is  three-quarters  of  a  mile  from  Swan  Creek.     Did  not  h*-ar  • 
roaring  very  distinctly  until  it  was  nearly  opposite.    Then  it  was  an  awful  fc«*ar  - 
roaring.    Then  it  presented  the  appearance  of  a  funnel  apparently  only  a  lt-»  - 
across  at  the  bottom.    The  top  of  it  appearc<l  to  be  from  three  to  four  times  wki»  r '  . 
the  bottom.     Did  not  notice  whether  it  entered  an  overhanging  masts  of  cNm' 
bailed  a  little  when  it  was  opposite.    Fences  were  blown  down  folly  a  mile  and  a  .- 
to  the  south  of  Swan  Creek. 

H.  A.  Folger,  M.  D.,  Youngstown,  one  mile  south  of  Swan  Creek:  The  torDa<l<<  - 
opposite  about  5.45  p.  m.     Saw  dark  clouds  in  the  west-northwest  for  an  h«mr  prr^    • 
There  were  several  bright  flashes  of  lightning  after  the  tornado.    A  few  hailst*''- 
large  as  bullets  fell  as  the  tornado  w^as  passing.    It  rained  very  banl  for  a  few  r*  * 
after.    It  was  quite  dark  for  a  little  time.    Saw  cloada  rolling  and  tnmbliis;:. 
strongest  gust  came  from  the  west-northwest. 

In  Youngstown  a  few  chimney's  were  blown  off  and  similar  damage  done.    Oii«- 1    - 
was  moved  from  its  foundations  to  the  northeast.    Trees,  in  a  few  canea,  mtrre 
down,  and  all  to  the  east.    It  is  to  be  noted  that,  while  at  McComiick'a  house,  a  <  - 
ter  of  a  mile  south  of  Swan  Creek,  along  which  the  tornado  passed,  no  daina^v  • 
done  by  the  wind,  at  Youngstown,  three-quarters  of  a  niilo  further  away,  tlie  ^a.*- 
almost  strong  enough  to  blow  down  bouses.    McCormick's  house  is  somewba; 
down  and  stands  among  trees. 

After  leaving  Swan  Creek  the  storm  traveled  east-southeast.    The  first  hoosr  "  - 
came  in  its  way  was  that  of  Absalom  Vandevere,  Swan  Township,  section  I5w    b«  - 
tified  as  follows:  I  have  reliable  information  that  two  or  three  miles  to  the  nnrt 
clouds  were  seen  rushing  south.     The  clouds  came  also  from  the  south  towant  i> 
nado.    Streaks  of  unusually'  strong  wind  seemed  to  come  now  and  a^in  fnr 
south  side  and  run  into  the  main  whirl.    The  wind  on  the  north  side  was  not  VM-ir.  • 
strong  as  on  the  south  side.    Twice  as  much  fence  was  blown  down  on  tbeMHxti  :- 
the  north  side.    Its  noise  resembled  thfft  of  machinery,  only  very  lond.    Tbe  ^-  ' 
sions  of  my  house  were  36  by  42  by  18  feet. 

Samuel  Larkius,  Swan  Township,  section  15,  witness:  Waa  at  Mr.VandeTefT*»k  ■* 
when  the  tornado  struck  it.    Heard  roaring  about  fifteen  minutea  before  u  '■»' 
When  I  first  saw  the  tunnel  it  did  not  touch  the  ground.    Saw  it  whirling  eowtn" 
the  hands  of  a  watch,  and  the  clouds  were  drawn  in  toward  it  on  all  sidesw    Ii 
not  lighten  before  the  storm.    It  lightened  a  great  deal  immediately  afi«*r  i:  .*  ' 
west.     It  did  not  hail  nor  rain.    Did  not  see  clouds  in  north  or  sooth.    There  »f  }*- 
to  be  only  a  narrow  strip  of  clouds.    A  McCormick  reaper,  weighing  prwU«k.'  - 
thousand  pounds,  was  carried  ten  rods  from  the  south.    Two  homes  were  bJ«wi 
one  fifty  the  other  forty  yards.    An  axle-tree,  torn  from  a  wagon,  was  carrird  -  - 
and  a  quarter  to  the  southeast.    A  shingle  waa  driven  through  a  half-inch  atb  U- 
It  is  in  the  possession  of  a  Mr.  Thomas.     A  rafter,  8  feet  by  :i  by  4  iuchei.  wa*  «Ir  - 
through  three  hogs,  and  thrust  into  the  ground  a  foot  and  a  half.    All  three  wcrt  -^ 
when  it  was  found.    A  picture-frame  was  picked  up  with  the  glass  nobn>k«fi     • 
wind  blew  very  strongly  for  about  two  minutes. 

Mr.  Vandovere's  house,  36  by  42  by  18  feet  to  the  eaves,  stood  north  and  son**  ^-'" 
wise.    It  was  moved  due  north  half  the  length  of  the  house,  tumbled  over.aatf  v^'^' 
to  pieces.    It  stood  with  it«  north  end  exactly  in  the  centerof  the  vortex.    1V««  "" 
nine  persons  in  the  cellar  and  two  in  the  house.    One  of  those  in  the  cellar  «*»>  ^-  *  ' 
by  a  log.     The  trees  around  the  house  and  within  the  narrow  path  of  the  giitf^f^* 
lence,  all  pointed  to  the  east-southeast,  the  direction  in  which  the  storm  ws»  «»»■ 

W.  J.  Jones,  Swan  Township,  witness:  Vandevere's  house  is  forty  rods  to  tfr»  r  . 
Myself  and  wife  v«ro  in  my  house  when  it  was  blown  away.    It  grew  d»k  **  ■• 
night  just  then.    There  waa  a  little  hail  before.    Did  not  notice  any  rata.   &•  **^* 
did  not  go  very  fast.  . 

Mr.  Jones's  house  was  22  by  16  by  12  feet  to  the  eaves.     It  waa  posbad  eolvt «« < 
to  the  northeast.    It  then  toppled  over  and  waa  blown  to  pieces. 
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The  arrow  la  the  sketch  should  point  E.SE. 

\  The  fragmentH  in  Illinois  had  already  been  gathered  from 

4  the  fields,  reudering  it  more  difficult  to  trace  the  ruius  iu  their 

/|\  iii>flit. 

I  David  Smalley,  Swan  Township,  section  22,  witness:  There 

^^^Jp^3  Larkins  was  qnite  a  strong  wind  all  day  previous  to  the  storm  from  the 
/^  southeast.    Saw  some  lightning  before  the  storm.    A  little  hail 

fell  before  it  and  a  moderate  shower  of  rain  after  it.  The  house 
stands  on  the  south  edge  of  the  storm  and  was  blown  east- 
northeast  one  inch.    It  was  very  warm  that  day. 

Edmund  Jennings,  Swan  Township,  section  22,  a  quarter  of 
a  mile  sonthof  the  center,  witness:  While  the  storm  was  still 
J.  iu  the  west  saw  two  funnels  come  together,  the  one  from  the 

cvERE  jujj.|.|j  jjj^^j  ijjj^  Other  from  the  south.  They  appeared  to  bo 
both  whirling,  but  contrary  to  each  other.  When  they  were 
still  at  a  distance  the  sky  was  cloudy  overhead.  Tiieir  sum- 
mits appeared  to  be  lost  in  cloud.  Saw  lightning  and  heard 
thunder  previous  to  the  tornado.  There  fell  a  little  hail  be- 
fore the  storm  and  some  rain  after  it.  The  trees,  chimneys,  and 
fences  were  thrown  down  to  the  northeast. 

William    Thomas,  Swun  Township,  witness:  The  center  of 
the  storm  passed  a  quarter  of  a  mile  to  the  north.     An  unoc- 
JoNEs  cupied  house  stood  in  its  way.     It  was  lifted  from  its  founda- 

tions and  then  broken  to  pieces.     Horses  were  carried  a  good 
way  and  killed.    A  rail  was  driven  through  one  of  the  cattle, 
going  in  beneath  her  tail  and  coming  out  at  her  shoulder.    Saw 
only  one  funnel. 
Sketch  of  storni-effectfi  at     Robert   Wearmouth,   Swan  Township,   witness :  The  storm- 
Larkinfi'fi,  Vandevere'a,     center  passed  three  hundred  yards  to  the  north.      It  was  trav- 
aud  Jone«*s  booaee.        eling  nearly  southeast.      Horses  and  cattle  were  blown  a  con- 
siderable distance.     Saw   two  flashes  of  lightning  before  the 
tornado.     Hail  fell  just  before  it,  and  as  it  was  failing  heard 
some  tb under.     It  was  so  dark  when  the  storm  was  ou  us  that  it  was  impossible  to 
see  anything  flying. 

Charles  Thomas,  Swan  Township,  two  hundred  yards  north  of  the  center  and  direct- 
ly north  of  Wearmouth^s,  witness:  The  wintl,  which  blew  down  trees,  unroofed  out- 
lionses.  &.C.,  came  from  the  northeast  and  north.  Fences  were  thrown  down  nearly  a 
Tiile  wide. 

Charles  Perry,  Swan  Township,  section  24,  witness  :  House,  16  by  24  by  15,  with 
calile-euds  facing  soulh  and  north,  was  carried  to  the  southeast.  There  were  four  in- 
nates,  cue  of  whom  was  mortally  injured.  Mrs.  Perry,  wh(»  weighed  two  hundred 
lounds,  was  earned  one  hundred  yards  and  stripped  of  her  clothing.  Two  horses 
Tore  carried  one  hundred  yards.     Hogs  had  rails  driven  through  them. 

Mr.  Perry's  house  stood  near  the  center  of  the  storm.  The  west  side  of  the  house 
vns  blown  in  and  the  house  instantly  broken  up. 

Caridan  Johnson,  Greeubnsh  Township,  witness:  My  house  is  three-quarters  of  a 
riilo  Dorth  of  the  storm-path.  Saw  no  funnel-shaped  appearance.  Saw  some  light- 
ling  and  heard  thunder  before  the  tornado  came.  A  few  small  hail  fell  before  the 
t4»rni  and  a  very  hard  rain  after  it. 

B.  A.  Reid,  Swan  Township,  section  24  :  Mr.  Reid's  house  stood  one  hundred  yards 
ortli  of  the  storm-center.  The  north  siue  of  the  house  was  not  blown  away,  but 
lown  down  from  the  north.  The  wiinl  had  evidently  driven  in  the  windows  and  then 
first  the  house  asunder.  Hogs,  weighing  two  hundred  pounds,  were  carried  two 
uiKlred  yards.  • 

H.  A.  Reid,  sr..  Swan  Township,  section  25,  witness :  Saw  two  clouds,  one  in  the 
orthwest  and  one  in  tlie  s<mthwest,  rushing  together  with  great  rapidity.  A  whirl- 
it;  commenced  right  where  they  met,  assuming  the  form  of  a  funnel.  Saw  it  whirling 
itii  the  bauds  of  a  watch  at  the  distance  of  about  two  miles.  These  low  clouds  were 
i-«*rhni)^  by  a  heavy  mass  of  clouds.  The  funnel  reached  up  to  this  mass.  There 
UK  a  little  bail  and  a  little  rain.  My  house  is  less  than  half  a  mile  south  of  the 
.'nt«'r. 

.7.  P.  Reid,  witness.  Swan  Township,  section  25:    There  was  incessant  lightning  to 
le  northwest  before  the  storm.     Heard  thunder  also.     When  the  storm  was  one  and 
half  miles  distant  its  angle  of  elevation  Wiis  about  75*^.     Saw  the  funnel  distinctly. 
H.  H.  Hewitt,  Greenbush  Township,  section  29,  witness:  Fences  thrown  down  here 
•r  half  a  mile  wide. 

P.  A-  Vaughn,  Greenbnsh  Township,  section  20,  witness:  Center  of  storm  passed 
tree  linndied  and  flfty  yards  south  of  my  house.  The  strongest  gust  of  wind  came 
ori)  the  northeast  and  north.  Three  trees,  about  ten  inches  iu  diameter,  were  car- 
ed one-qaarter  of  a  mile  to  the  southeast. 
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blown  to  lrn8"'f '*tutU  Vmth  of  tl.e  center.    After  F     -       ^,^,  *""''•',•„,,.  .'  - 

kilk'il.    It  stood  a  httle  w>m»  j.       tTiicinR  it«  f  ,„,Uc\'»  bMUHC  »tan<t-  ' 

ssr-sKS^rAPi^'"'-""'^""-;  „,r.,te,vv;:i;f:-- 

Center:       ,^       :„i,  «wan Township, 'wit.negr  ...m:  My booBei"f"» '>"■':.     . 

Charles McComick, swan  lo       ,  '    ,„  „.  ^'„iaE..d  l.v  aM»"thw«^«  *' 

^ben  three  >"««»  ^J«f  ;*„«  „Vwind  to  d  ^f.^'n     of  the  nor.h  «i.  .  "f ;>•,•;;  ; .. 

from  «»'  rn^cJek     xlmc,  about  5.45 •  ^f»„..;i  „„  ,he «»»«»' »';^*';tt  -. 

%*\v  So^rswan  Tow""^!'; -'  .e line  of  t^-^'roP.  audll^ht-"-'  - 

«,«  bottom.    Did  "ot  notice         ^^  ^8  to  the  •»""'"  jj"  xbaii  tl.au-l'r.   . 

^^vile^amtle  when  it  waso-       .^h«^5,^  ^,     TJlfJu"  xt  l^P   --  '"?"■•' 
to  the  sontb  of  Swan  Cretlr  .^  ^.^^^  ^^^^  ^  i,„ie  ra.u. 

H  A  Volecr,  M.  D.,  loi      "  -„  witnem :  To*  •    • 

oppos1ie'Zut5.45p..n.    „ Township.  Fnlt^n  ConT.ty.^i^^on^.w 

There  were  severalhrif    "J  ,,    „f  the  bouse.    »*'    ,,  ,„iie  distant-     li"' 

Ka^buUetsfeUas    .o^^^^^^^^^  There- 

after.   Itwasqnit*    /;^i^^„,t  hear  th"  breaking  «*|^i,^^  J^^'Jl^^j^ 

stronsest  gust  ca™^;  ,  '"  te  that  ot"  a  tl><'"«»"'\<^;*T,f  tbe  w.-mI  *»»«'X*  .t' 
TnYoung8t«wnr,'fr'"^'„rd  the  center.    Mosi"'  ^  rtuniiK  !»»«  "' 

'    PrHatch,  Union  Town.*lnp,  »««^^^^°  .f^,\  befow 6  p.  «»•  ,^*  ^^'*;  t     T*«w  '' 

^.ere  transfixed  ^ith  VT^Ti„oh..8    "?heTarkDe88  waa  black.    The  Uiitc 

"'wni/am  McBrideT  Union  TmvnBbip,^^^^^^  Three- quarts,  of* 

fore    the   tornado.     It  then  became  bmcK  aar  _,  ^  «lnu' 

!?'^®      ":.  »,-..,«^  ^i,i.«,i«vH  were  blown  down.  ^^_  _   .^,  ^^  the  ■lom*'^ 


the   tornado.     It  then  became  uiaoK< 

I  ,nv  bouse  chimneys  were  blown  down. 

Mr.  McBride's  house  stands  apparently  i 


fore    the   tornado.     It  then  became  "»*';*^/'-'"  ^  ^  t^' 
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seeniB  to  have  mi  titrated  its  fiiry  somewhat.    The  baru-roof  was  blow  a  to  the  north- 
northeast.     The  barn  itself  wa^s  moved  four  inches  to  the  south. 

R.  Johnston,  Union  Township,  section  33  :  The  wind  coramuncod  to  blow  very  hard 
from  the  south.  Went  into  the  cellar.  Two  small  bnildinirH  were  first  blowu  to  the 
north.  The  kitchen  was  blown  southeast.  The  barn  and  other  buildings  went  south. 
The  main  bnildiug  was  pnshed  a  few  feet  to  the  southwest.  It  grew  so  dark  that  one 
conld  not  see  ten  feet.  Some  hogs  and  pigs  were  carried  away,  I  do  not  know  where. 
Some  of  the  former  weighed  two  huudred  and  fifty  pounds. 
Mr.  Johnston's  house  stood  exactly  in  the  center  of  the  whirlwind. 
Thomas  Poole's  house  stood  to  the  eatit  of  Johnston's.  It  was  demolished.  I  conld 
not  see  him. 

Andrew  Maholland,  Union  Township,  witness:  It  was  near  6  p.  m.  when  the  storm 
struck  ns.  Felt  the  air  to  be  very  hut,  like  steam,  before  the  storm.  The  win<l  at  first 
came  strong  from  the  east  and  was  accompanied  by  a  driving  wet.  The  roof  of  the 
honse  was  blown  to  the  southwest. 
Mr.  MahoHaud's  honse  stands  fifty  rods  to  the  north  of  the  center. 
R.  S.  Gorham,  Union  Township,  section  33,  forty  rods  south  from  Maholland'8,*and 
rather  on  the  north  edge  of  the  center :  The  house  was  carried  entire  a  few  yards  to  the 
northwest,  struck  the  ground,  toppled  over,  and  went  to  pieces.  The  kitchen  was 
moved  a  few  yanls  and  broke  up,  leaving  the  family  npon  the  fioor.  Trees  were  blown 
down  from  the  northeast. 

D.  H.  Gorham,  Union  Township,  section  34,  witness :  The  tornado  arrived  at  my  honse 
at  5.r>5  p.  m.  Saw  the  storm  gather  in  the  west-northwest  one  and  a  half  hours  before 
it  came.  Saw  a  little  lightning  as  it  approached,  but  none  after  it  arrived.  Saw  two 
clouds,  one  in  the  southwest  and  one  in  the  northwest,  with  a  red  streak  like  sunset 
between  them.  Afterward  saw  only  one  cloud,  rolling  forward  like  a  wheel.  Heard 
&  roaring  a  little  before  the  storm  arrived.  It  grew  so  dark  that  I  could  not  read — a 
black  darkness.  First  there  came  a  blow  from  the  southeast.  After  that  there  came  a 
slight  lull,  and  hail  as  large  us  hens'  eggs  fell  straight.  Then  there  came  a  harder 
blow  from  the  northeast.  Then  for  three  minutes  there  fell  a  perfect  torrent  of  raiii. 
Kodo  ont  immediately,  and  the  water  on  the  road  retvched  to  the  horse's  belly.  My 
outbuildings  were  damaged  by  the  northeast  wind.  Fences  were  thrown  down  a  mile 
wide. 

Mr.  Gorham^s  house  stands  fifty  rods  north  of  the  center  of  the  storm. 
A.  H.  Miller,  Union  Township,  section  35:  The  house  of  Mr.  Miller  stands  on  the 
north  edge  of  the  storm.    There  fell  a  tremendous  rain  as  the  storm  passed. 

At  D.  M.  Kline's  farm  fences  were  thrown  down  a  mile  wide.  They  were  thrown 
toward  the  center  from  both  sides.  The  storm  at  this  point  had  greatly  diminished 
in  violence. 

O.  Chatterton,  Lee  Township,  section  1,  witness :  Heard  the  roaring  only  a  few  minutes 
before  the  storm  came.  The  wind  blew  first  from  the  southwest,  then  from  the  north- 
east, and  then  from  the  north.  Saw  no  lightniug.  A  tremendous  rain  fell  about  eighty 
rods  south  from  the  honse.  Thinks  that  this  heavy  rain  did  not  extend  far  south.  The 
Council  Corner  school-house  was  turned  round. 

John  Schneider,  Ellisville  Township,  had  some  fences  blown  down  on  the  northwest 
bank  of  Spoon  River. 

H.  Caril,  village  of  Ellisville,  witness:  Avery  heavy  rain  fell  during  three-quarters 
of  an  hour.  For  six  miles  to  the  north  everything  was  flooded.  There  was  not  much 
lightning.    Heard  a  roaring,  but  not  very  loud. 

Isaac  Sechleider,  Deerfield  Township,  section  7,  across  Spoon  River :  Mr.  Sechleider's 
honse  sto«>d  near  the  summit  of  the  blutfs  which  face  the  river.  It  measured  16  by 
22  by  12.  It  was  blown  southeast  three  rods,  and  deposited  on  its  roof.  The  five 
ininatea  were  not  much  injured.  The  storm  smashed  the  timber  somewhat  on  the 
iM>ut beast  bank. 

About  a  mile  farther  on  it  bncame  impossible  to  track  the  storm.  Before  proceeding 
to  where  it  next  struck,  it  may  be  advisable  to  insert  some  testimony  from  Prairie 
City  and  the  neighborhood.  Prairie  City  is  about  one  and  a  half  miles  south  from 
the  storm-path. 

Ttiu  editor  of  the  Prairie  City  Herald  testified  that  he  thinks  the  storm  was  opposite 
a  little  before  6  p.  m. 

C.  H.  Hemenover,  Prairie  City,  testified  that  oak-leaves  fell  during  the  storm,  and 
that  the  wind  blew  very  strongly  from  the  south.  He  keeps  a  thermometer,  but  did 
not  look  at  it  that  day.    Thinks  temporatnre  was  not  over  70^. 

L.  B.  Day,  Prairie  City,  witness:  Saw  a  cloud  in  the  northwest  of  a  funnel-shape; 
heard  a  roaring  sound  for  perhaps  five  minutes.  The  wind  blew  strongly  from  the 
southeast  all  of  a  sudden,  accompanied  with  hail  about  the  size  of  pigeon-eggs.  There 
Avas  an  undercurrent  of  clouds  from  the  southeast  overhead.  Just  as  this  southeast 
wind  blew  it  grew  very  dark.  After  the  tornado  passed  the  wind  changed  to  the  north- 
west, and  a  smart  shower  fell.    Then  it  cleared  up,  and  the  sun  shone. 


J.  M.  Kershaw,  hotel-keeper,  Prairie  City,  witness:  It  grew  dark  about  6, 


5^  p.  m.  J 
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saw  clouds  from  southeast  sent  a-whirling  as  they  struck  the  northwest  clon<it:«v 
continual  lightnini;  as  the  storm  approached  ;  heard  roaring  aft-er  the  slonn  |iai«r4. 

J.  H.  Day,  Leo  Township,  about  one  mile  south  of  the  center  of  the  storm,  vitin* 
There  fell  a  very  heavy  rain,  with  north  wind,  so  heavy  as  to  flomi  every thiog  laa 
minute.  It  filled  a  small  creek  so  that  I  could  not  get  home  that  night.  I  w^is&or- 
half  mile  farther  south  than  my  house.  The  windows  were  smashed  with  hftil  ob  i> 
north  and  east. 

Wm.  Henry,  Lee  Township,  section  4,  witness:  Saw  a  heavy  clood  in  the  nortbvr^ 
and  a  less  heavy  one  in  the  southeast.  There  was  a  lighter  space  between,  hat  r«c.<i 
not  see  the  sky  there.  The  wind  blew  first  from  the  east,  and  damaged  the  oatlioi»« 
Afterward  there  came  a  northwest  wind,  with  a  terrible  rain. 

Samuel  Taylor,  Lee  Township,  section  20,  four  miles  south  of  storm :  It  rained  i  hvir 
from  southeast,  and  then  the  wind  came  more  from  the  south. 

A.  T.  Irvine,  station-agent,  Prairie  City :  The  telegraph  was  not  disturUed  by  fr^ 
electricity  during  the  iiassage  of  the  tornado.  It  only  ceased  to  work  hetween  t*-- 
and  Avon  after  the  wires  were  broken  by  the  wind.  The  wind  blew  from  tbe«>iu 
east  *as  the  storm  approached.  It  rained  quite  a  while  from  the  s«iQtbeasit.  Tiv-l  r 
chauged  to  the  southwest,  still  raining,  and  when  the  rain  somewhat  ceased,  it  e»L.^ 
from  the  northeast. 

H.  M.  Torseman,  Prairie  City,  witness :  Between  Ellisville  and  three  mile*  noith  >' 
it,  there  fell  a  most  tremendous  rain.  Logs  and  rails  were  carried  into  the  ruad?  ■  > 
the  water. 

Having  learned  that  the  tornado  had  made  another  descent  at  Utica,Dear  the  lUic  •• 
River,  1  proceeded  thither. 

Jacob  McCan,  Utica,  Banner  Township,  Fulton  Connty,  witness :  St-orm  came  a'>  '* 
6.30  p.  m.;  saw  lightning  and  heard  thunder  in  the  northwest,  where  a  heavy  elood  :•• 
long  been  gathering ;  saw  two  uuder-clouds,  one  in  the  sonthwest  and  the  other  m  ty 
northwest,  moving  toward  each  other.    They  were   wind-clouds.     Above  th«Hn  w»« 
dark-green  cloud.    The  two  clouds  were  whitish. and  were  boiling  np.    The  f^ky  t>'. 
east  was  clear  at  this  time,  the  storm  C4)ming  up  as  an  Lsolated,  solid  iua«»  of  4) 
The  wind  commenced  to  blow  hard  from  the  southwest.    Then  there  came  a  Urirf ; 
then  a  second  blow  from  the  northwest.    With  the  n<»rthwest  wind  there  eame  i 
smoke.    It  came  in  through  the  broken  window.    It  came  right  in  the  fury  of  tb^  Sk? 
It  was  all  dark  in  front  of  the  window  with  it.    This  northwest  wind  wa*  pre^ttr  n- 
It  hailed  a  little  before  the  storm,  and  it  rained  very  hard  after  it. 

Nearly  all  the  bouses  in  Utica  were  more  or  less  damaged,  and  several  were  Wt.»i 
down.  The  village  stands  on  the  bottom-lands  of  a  small  creek  runniiig  ioto  Il^i.^  • 
River.  High  bluns  rise  all  around.  The  tornado  was  here  traveling  southeast.  .' 
came  down  ttbout  one-half  mile  to  the  northwest  of  Utica.  It  c<mtinued  to  ovrrtbrt* 
trees  until  it  reached  Illinois  River,  which  is  distant  from  Ucica  alioat  one  mi  «>.  >* 
then  turned  abruptly  to  the  northeast,  traveling  np  the  stream,  which  it  then  folk>««>. 
for  abont  fifteen  or  more  miles  in  a  straight  line,  but  much  farther  conDting  the  br:  • 
in  the  river. 

Charles  Rice,  Fulton  County,  Banner  Township,  one  and  a  half  milee  from  1 1::*^^ 
River,  just  at  the  commencement  of  the  wooded  swamp  bordering  the  river,  witii««' 
The  wiud  blew  down  two  trees  in  my  orchard.  It  was  a  north  wind.  The  sfora  r^i 
tcr  was  at  least  one- half  mile  nearer  the  river.  There  were  a  few  hail  at  Ihr  n^zr 
mencement,  and  a  heavy  rain  afterward. 

M.  13.  Murray,  Peoria  County,  Timber  Township,  section  31,  and  one  mile  diMtaaC  fr* 
the  river :  The  storm  blew  down  a  great  deal  of  timber  along  the  banka.  Somr  tr^-^ 
were  also  blown  down  on  the  other  side  of  my  farm,  on  the  summit  of  the  IduM.  > 
heavy  rain  immediately  followed  the  wind. 

A.  King,  Peoria  County,  Timber  Township,  section  31,  witness :  My  hoaf«e  is  one  at- 
a  quarter  miles  from  the  river  to  the  northwest.    My  fences  were  blown  dova. 

A.  Dempsey,  village  of  Kingston,  Peoria  County:  A  few  chimneys  were  blown •^  ■» 
the  village,  and  similar  damage  done.  Two  cows  w^ere  killed  by  lightning.  »•'-" 
timber  on  the  river  was  blown  down. 

Kingston  is  situated  on  the  bottom-lands  of  the  Illinois  River,  and  cloee  to  it. 

Mapleton,  Peoria  County :  Here  there  fell  hail  as  large  as  hazel-nuts,  aad  «  "^T 
heavy  rain,  accompanied  by  thunder  and  lightning.  It  occurred  after  6  p.  m,  W I  -»» 
Harrison  testified  that  he  saw  trees  in  considerable  numbers  which  had  bcca  *i*'^'-' 
down  in  I  he  storm  of  May  22. 

Pekin  :  The  ferryman  testified  that  there  was  a  big  rain-storm  with  high  wiai  T 
snioke-stnek  of  his  boat  was  somewhat  damaged  by  it.  Mr.  Tazewell  stateii  tkMS  ti 
high  wind  came  first,  then  the  hail  and  rain. 

Fred.  Netz,  Washington,  Illinois,  witness :  It  blew  very  hard  aboot  6.15  p.  m.  Tk-* 
was  a  heavy  rain. 

Thomas  Handsacker,  editor  of  the  Washington  Herald,  Washington,  IllJiai^    Ti 
storm  came  at  6.10  p.  m.,  or  very  nearly.    I  watched  the  clond.    Did  not  see  any  tix  t 
appearance  nor  any  whirling.    There  was  a  very  heavy  rain,  accomfaoied  with  tx.-- 
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der  and  lightning.    The  wind  blew  down  nnmbers  of  trees  in  different  directions,  bnt 
mostly  fn>in  the  sonthwest.     Heard  that  at  Eureka  there  was  a  considerable  storm. 

I  acconlingly  went  to  Eureka,  but  found  nothing  of  importance.  Before  closing  the 
statement  of  facts,  a  few  data  may  be  adduced,  showiug  the  widely-extended  area  over 
which  the  storm,  or  portions  of  it,  manifested  itself: 

Special  dispatch  to  the  Chicago  TiHhune. 

Ottawa,  Illinois,  May  23. 

The  tornado  which  passed  through  Central  Iowa  seemed  to  have  spent  its  force  here 
last  evening.  An  enormous  quantity  of  rain  fell  in  an  incredibly  short  time,  and  the 
trains  on  both  railroads  were  delayed  for  hours.  Bridges  were  swept  away  and  much 
damage  done.  Ottawa  lay  directly  in  the  line  iu  which  the  storm  was  traveling  when 
I  ceased  to  follow  it. 

Special  telegram  to  the  Chicago  Timea. 

Springfield,  Illinois,  May  23. 
A  very  heavy  storm  of  wind,  rain,  and  hail  passed  over  this  city  last  night. 

Special  telegram  to  the  Chicago  Tnnes, 

Peoria,  May  24. 

The  severe  storm  of  Thursday  night  did  mnch  damage  in  Prince vi Ho,  this  county. 
A  narrow  strip  of  wind  passed  through  Southern  Village,  almost  literally  demolishing 
the  house  of  Oliver  Moody. 

The  following  is  an  extract  from  a  letter  by  B.  Whitaker,  chairman  of  the  meteoro- 
logical coumiittee,  who  resides  two  and  three-quarter  miles  east  of  Warsaw,  Illinois,  in 
correspondence  with  the  Chief  Sigual-Otticer: 

**  On  iSunday,  May  22,  about  3  p.  m.,  or  perhaps  a  little  later,  while  planting  potatoes 
iu  the  field,  a  roaring  noise  was  heard  a  little  west  of  north.  Bein^  familiar  with  the 
noise  of  railroads,  steamboats,  &c.,  was  at  a  loss  to  account  for  it.  We  stood  and 
listened  live  minutes.  The  continued  roaring  noise  indicated  great  force.  A  perceptible 
indication  of  its  moving  more  to  due  north  was  manifest.  After  resuming  our  work 
the  noise  was  heard  for  some  time— ten  or  tifteen  minutes  or  more.  A  dark  cloud 
occnpied  the  heavens  in  that  direction,  the  pointer  foremost  end  moving  to  the  north- 
east. The  motion  of  the  cloud  was  not  easily  indicated,  on  account  of  intervening  and 
adjacent  clouds.  My  place  of  observation  is  two  and  a  half  mil&s  due  south  of  the 
signal-station  Keokuk,  and  two  and  three-quarter  miles  due  east  of  Warsaw,  and  the 
distance  to  the  path  of  the  hurricane  at  least  sixty  miles." 

Mr.  W^hitaker  adduces  a  nnmber  of  names  of  respectable  parties  in  support  of  his  re- 
markable statement  as  being  co-witnesses. 

Such  is  a  statement  of  the  facts  connected  with  the  Iowa  and  Illinois  tornado  of  May 
22,  1873,  so  far  as  I  have  been  able  to  collect  them.  I  spared  no  pains  in  order  to  render 
it  scientifically  complete,  sometimes  traveling  miles  under  a  fierce  sun,  and  with  a 
teuiperatnre  among  the  nineties,  in  order  to  obtain  the  evidence  of  one  man.  The 
information  given  by  any  witness  by  no  means  represents  the  nantber  of  questions 
asked  him.  These  were  extensive  and  calculated  to  extract  all  the  knowledge  on  the 
subject  possessed  by  those  under  examination.  For  instance,  the  following  question 
was  addressed  to  all  and  sundry :  Did  you  observe  any  pointed  objects,  snch  as  light- 
niuj^-rods,  posts,  &c.,  tipped  with  flame,  during  the  progress  of  the  tornado  f  But  being 
uniformly  answered  in  the  negative,  has  not  been  formally  inserted  in  the  statement  of 
factd.  Also,  a  description  of  the  sound  was  exacted  from  all  witnesses,  but  only  a  few 
typicjil  ones  have  been  inserted.  I  regret  this  at  present,  because  I  have  learned  from 
experience  that  very  important  questions  may  attach  themselves  to  a  description  of 
tb«  sound.  While  interrogating  x>arties  the  utmost  vigilance  was  exercised  to  prevent 
tlieni  from  giving  conclusions  for  what  they  saw  and  heard.  This  was  a  very  trouble- 
some point,  and  caused  the  interrogator  to  appear  in  many  cases  in  the  highest  degree 
rude ;  while  it  also  excluded  from  these  pages  the  names  of  persons  who  observed 
accurately,  but  who  are  unable  t>o  distinguish  between  the  etue  and  the  ergo. 

No  opportunity  was  allowed  to  pass  of  obtaining  information.  Whether  at  home,  on 
the  road,  or  in  the  field,  all  met  were  questione<l.  Of  course  by  far  the  majority  could 
give  no  information  worth  taking. 

It  will  be  noticed  that  the  statement  of  facts  for  Iowa  is  mnch  more  exhaustive  and 
instructive  than  that  f<»r  Illinois.    There  are  several  reasons  for  this : 

1.  Some  weeks  had  already  elapsed  since  the  tornado,  and  its  traces  were  l>eGoming 
rapidly  obliterated,  both  in  the  memories  of  the  witnesses  and  upon  the  surface  of  the 
earth. 

2.  It  was  later  in  the  day  when  it  occurred,  thas  hiding  the  light  of  the-s«in  more 
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completely  by  the  tornado-clouds  as  they  approached,  and  renderiug  it  more  diffieahtt 
observe  accurately  their  forms  and  proportions. 

3.  The  storm  iu  Illinois  seems  to  have  been  of  a  somewhat  different  character  <r»a 
that  in  Iowa,  by  its  form  rendering  observation  more  difficult. 

It  may  perhaps  not  be  deemed  irrelevant  l-o  mention  that  the  best  iafttrmation  w 
uniformly  obtained  from  those  who  are  not  natives  of  the  localities  in  which  tbej  lirr. 
but  have  settled  there  from  other  States  or  other  countries.  The  reason  of  thisBaj 
perhaps  be  that  Iowa  and  Illinois  are  but  recently  settled,  and  rbat  coiiHeqo««tlj  tk* 
native-born  population  have  not  yet  had  time  to  arrive  at  years  of  discretioOf  wbertu 
the  original  settlers  are  in  the  prime  of  manhood  or  verging  toward  old  a^e. 

With  regard  to  the  angles  of  elevation  given,  it  must  be  borne  in  mind  that  thejv- 
only  approximations.  Very  few  indeed  of  the  witnesses  have  accurate  c<>Deeptioo»<-f 
angles.  I  generally  made  them  point  in  the  direction  in  which  an  object  was  aeeo.  vA 
so  estimated  th«  angle. 

CALCULATIONS    AND    CONCL0SION8. 

The  idea  of  a  tornado  in  general. 

The  tornado  consists  essentially  of  a  rapidly-ascending  current  of  air.    This  idtoIt^ 
two  other  functions :  tirst,  a  rushing  in  of  the  air  at  the  under  part  of  the  ascriMi.iw; 
current  or  column ;  secondly,  an  outrushing  at  the  upper.     Upon  the  former  of  thnr 
functions,  combined  with  modifying  circumstauceSf  depends  the  peculiar  chaumrt^»  i 
career  of  the  undercurreut«  and  of  the  clouds  they  bear ;  upon  the  latter,  comU-C'i 
with  the  same  circumstances,  the  proportions  aud  direction  of  motion  of  the  uv^ 
currents  and  of  the  heavy  masses  of  clouds  they  bear.    There  appears  to  be  Dothioj  ■. 
the  nature  of  the  tornado  itself  which  can  determine  the  motion  of  either  the  npp-r  • 
under  current  more  toward  any  one  point  of  the  compass  than  tov^ard  the  othen.  Tk* 
direction  of  motion  relative  to  the  ascending  column  depends  upon  tito  directinoaan. 
velocity  of  motiou  of  the  latter,  and  of  the  atmospheric  strata  in  which  the  iutlai  *:  • 
efflux  take  place,  mmlified,  to  some  extent,  by  the  differing  velocities  of  revolotio:. 
the  surface  of  the  earth  at  different  parallels  of  latitude,  by  the  furm  of  the  ear  • 
surface,  and  by  the  variation  in  the  constitution  of  the  atmosphere.    If  the  tnmA 
column,  and  the  atmospheric  strata  which  it  )>enetrates,  move  in  the  same  directiooA 
with  the  same  velocity,  the  influx  and  efflux  will  take  place  in  nearly  equal  qaaai. 
on  all  sides  of  the  column.    If  they   move  with  different  velocities  the  directtiHio 
exaggeration  and  diminution  of  the  influx  and  efflux  can  be  calculated  in  the  eam^  va 
as  the  direction  of  a  wind-vane  on  a  ship's  mast,  giving  the  directions  and  velocities  >> 
the  motiou  of  the  wind  and  of  the  ship. 

General  idea  of  the  tornado  of  May  22,  1873,  in  lova, 

A  hnge,  dark  cloud  covered  an  area  at  least  thirty  miles  in  diameter.  Under  t> 
southwest  edge  of  this  cloud  there  moved  a  perfectly  opaque  funnel*ebaped  apps*- 
ance,  reaching  from  the  ground  to  the  clouds.  Toward  its  base,  the  wind,  io  sfuxa 
rushed  violently  from  all  sides,  overthrowing,  when  in  immediate  proximity  t**  f 
witbin  the  opaque  vortex,  whatever  opposed  it«  progress.  Toward  its  Hamoiit,  vbi^ 
it  disappeared  in  overhanging  horizontal  cloud,  long  streaks  of  clouds  tasked  *: 
spirals  from  all  directions.  Viewed  from  a  distance  they  appeared  to  come  from  nfar"- 
site  directions,  aud  move  swiftly  toward  each  other  at  right  angles  to  the  oh*rr^-r> 
line  of  vision.  Between  the  surface-current  and  these  centripetal  cloads  tkr  a 
doubtless  obeyed  the  same  forces,  and  rushed  in  spirals  with  ever-iucreaaing  Teiaci:> 
toward  the  opaque  funnel. 

Under  the  remainder  of  the  lofty  cloud  which  defined  the  limits  within  which  tV 
outspreading  of  the  ascending  air  was  taking  place,  and  which  lay  cbiedy  u  t> 
northeast  of  the  rising  column,  there  raged  a  tremendous  storm  of  bail  and  rvi. 
accompanied  by  incessant  and  brilliant  electrical  phenomena. 

More  particular  description, — Dimensions  of  the  meteor ^  and  of  the  eentrifm^  or  •pp' 

current, 

Mr.  B.  Whitaker,  (p.  1081 )  when  sixty  miles  distant,  saw  the  sammit  of  the  dart  «}>«. 
in  the  direction  of  Washington,  Iowa.  Of  this  fact  there  can  be  little  dimbL,  t» 
time  agreeing  precisely.  In  order  that  its  summit  might  barely  mwh  the  Iwrl  vf  t** 
rational  horizon  the  cloud  would  require  to  have  an  elevation  of  1/(41100)^4-  (W/*  —  <•  * 
mile  nearly.  Mr.  Whitaker  simply  states  that  a  dark  cloud  occupied  the  h«aTt"j»  •: 
that  direction.  This  supposes  tnat  it  reached  to  a  considerable  distancw*  abo^r  t- 
borizou.    If  we  suppose  it  only  reached  15^  above  it  an  additional  elevataoo  e/  wk 
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sixteen  miles,  or  a  total  height  of  botweeu  sixteen  and  seventeen  mileSi  would  be 
reqnirt^d. 

Mr.  Wliitaker'rt  evidence  as  to  the  immonse  hei^rht  of  the  cloud  receives  corrobora- 
tion from  rho  evidence  of  a  {(reat  many  of  the  witiiesses,  who  state  that  they  saw  the 
black  cl«>nd  in  the  west  for  hours  beftre  the  torna<li>  came.  Since  the  storm  traveled 
thirty  miles  per  hour,  if  the  cloud  was  se«u  two  hours  in  advance  at  an  elevation  of 
15"^  above  the  rational  horizon,  and  it  would  Hcarcely  have  attracted  attention  when 
lower,  rli«n  it  must  have  been  sixteen  miles  in  hei<rht. 

Tht)  data  for  di*tHruiinin^  the  horizontal  extent  of  the  cloud  are  not  very  precise. 
There  is  a  general  concurrence  of  the  witnesses  that  it  reached  only  a  few  miles  to 
the  sourh  of  the  tttrnailo,  and  that  very  little  rain  or  hail  fell  there.  G.  W.  Brockway 
(p.  1072)  testitied  that  at  Talleyrand,  about  two  and  a  half  miles  southeHMt  from  the 
track  of  the  Uirnado,  there  fell  neither  hail  nor  rain,  and  that  the  cloud  did  not  reach 
the  z«*nitli.  Isaac  Farley  (p.  1071)  testitied  that  at  Foote,  Iowa  County,  fifteen  miles 
north  otTsUeyraud,  there  was  but  little  rain  and  no  hail.  E.  R.  Eldridge  (p.  1071)  testi- 
fied thsit  at  WHsliiuKton  the  cloud  reached  a  little  beyond  the  zenith.  At  Lone  Tree  and 
NichidPs  Stations  I  fonn<)  by  personal  inquiry  that  there  was  a  very  heavy  thunder- 
storm. These  stations  lie  eighteen  miles  north-northeast  of  Washington.  It  is  evi- 
dent, moreover,  that  the  cloud  must  have  extended  considerably  Seyond  the  area  ovAr 
which  it  rained.  It  is  probably,  therefore,  no  exaggeration  to  assign  thirty  miles  as 
the  diameter  of  the  cloud  from  south-southwest  to  north-northeast. 

Art.hnr  Howell  (p.  1071)  testitied  that  at  Yalton,  five  miles  north  of  the  tornado,  three 
fell  a  heavy  rain  of  about  an  hour's  duration.  The  storm  traveled  about  thirty  miles 
per  hinir.  This  would  give  the  cloud  an  extent  in  the  direction  in  which  the  storm 
traveled  of  nir»re  than  thirty  miles.  There  is  a  general  agreement  among  the  wit- 
nesses that  a  little  hail  fell  scmie  few  minutes  before  the  advent  of  the  funnel,  and  a 
little  rain  iinmeiliately  after  it^  passage.  The  whole  appears  to  have  occupied  at  least 
thirty  mtimtes  in  ptissing.  This  would  give  the  chuid  at  the  funnel  a  width  of  at 
least  fifteen  miles  in  the  line  of  its  progress.  Probably  it  was  cousiderably  greater. 
We  may,  therefore,  safely  conclude  that  we  are  within  the  limits  when  we  assign  to 
the  centrifugal  cloud  an  average  horizontal  diameter  of  thirty  miles. 

I  have  no  data  for  determining  the  elevation  of  the  under  side  of  the  centrifugal 
cloud  beyond  what  is  involved  in  those  for  measuring  the  altitude  of  the  centripetal. 
There  must,  however,  have  intervened  a  very  considerable  space  between  the  two. 
For  if  there  was  nothing  intervening  there  could  be  nothing  to  prevent  the  under, 
and  Hpecitically  lighter,  air  from  taking  the  shortest  ^ay  up.  There  could  be  no  rea- 
son why  it  should  first  rush  to  a  center,  ascend  there,  and  then  rush  from  it. 

Dimensions  of  the  centripetal  current 

The  data  for  determining  these  are  still  less  precise  than  the  preceding,  but  yet 
aufticieutly  so  to  give  a-more  definite  idea  than  any  mere  description  in  general  terms. 

II.  C  Viititoe  (p.  1071,)  saw,  when  three  miles  to  the  northwest  of  the  tornado-path, 
white  nnderclouds  rushing  to  a  center  a  little  south  of  the  zenith.  A.  Vandovere,  whose 
evidence  nniy  be  here  adduced,  nlthough  it  refers  to  the  tornado  in  Illinois, states:  I  have 
reliable  inf'ornmtion  that  two  or  three  miles  to  the  north  the  clouds  were  seen  rushing 
south.  The  clouds  came  also  from  the  south.  Nearly  all  the  witnesses  who  watched  the 
approaching  storm  tell  of  clouds  seen  darting  toward  each  other  from  opposite  direc- 
tions. It  was  impossible,  however,  to  obtain  anything  like  accurate  measurements,  owing 
to  the  distances  being  unknown.  If  we  suppose  that  the  centripetal  clouds  had  a 
horizontal  diameter  of  four  miles,  we  may  obtain  a  determination  of  elevation  from 
the  data  given  by  E.  R.  Eldridge,  (p.  1071.) 

At  four  miles'  distance,  the  point  where  the  lower  clouds  seomed  to  join  the  higher 
appeared  to  him  to  have  i^'>^  of  elevation.  Deducting  two  miles  from  the  distance  for 
the  assumed  diameter  of  the  centripetal  clouds,  we  have  an  elevation  of  1.4  miles. 

J.  W.  Plumber  (p.  1062)  gives  the  angle  subtended  by  the  centripetal  clouds  when  sev- 
eral miles  distant,  at  about  45^,  and  the  angle  of  elevation  at  about  35^.  If  we  assume 
the  distance  to  have  been  five  miles,  we  should  have  over  4.6  miles  as  the  diameter  of 
tbo  centripetal  clouds,  and  3.5  as  the  altitude,  which  latter  figure  is,  perhaps,  though 
not  neoessjirily,  too  great. 

The  assumed  distance  of  five  miles  refers  to  the  base  of  a  perpendicular  from  the 
atinimit  of  the  cloud  to  the  ground,  and  it  is  probably  not  too  great  since  it  corresiMinds 
to  only  ten  minutes'  motion  of  tUe  storm.  These  clouds  attracted  attention  by  the 
great  rapidity  of  their  motion  toward  a  common  point ;  but  their  velocity  gradually 
diminished  from  the  center  to  their  outer  limits.  They  undoubtedly  commenced  the 
joiiruey  with  a  velocity  by  no  means  striking,  and  in  mnch  smaller  and  less  dense 
niaHHes.  Hence  the  probability  is  that  they  extended  much  farther  than  they  were  ob- 
s<frvf;d  with  sufficient  attention  to  leave  an  impression  upon  the  memory.  Moreover, 
the  current  in  which  they  originated  mnst  have  been  in  motion  toward  the  vortex  be- 
fore they  were  formed,  because  they  owed  their  existence  to  the  circums^ces  c(m- 
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iiRCted  with  that  motion.  It  is,  therefore,  probable  from  these  data  that  in  aasigiiiD;; 
ten  miles  as  the  diameter  of  the  centripetal  current  at  the  altitude  of  the8e  clouds  we 
do  not  overrate  it. 

There  is  good  reason  for  believing  that  the  diameter  of  the  centripetal  cnrrent  wis 
not  less  at  a  considerable  elevation  than  at  the  earth's  snrfatce,  becau.se  of  the  many 
obstacles  there  opposed  to  its  progress.  Yet  R.  L.  Harper  testifies  that,  at  Bad^^n. 
three  miles  northwest  of  the  storni-ceuter,  the  wind  changed  from  northeast  to  nortii- 
west  as  the  storm  passed.  This  implies  that  it  blew  at  least  some  few  minutes  from  a 
northerly  direction,  and  also  with  force  sufficient  to  attract  attention.  Suppose  it 
blew  20  minutes  in  all  from  a  northerly  direction,  we  shonld  have,  since  the  storm  vas 
traveling  thirty  miles  per  hour,  a  diameter  of  nearly  twelve  miles  for  the  surface  cen- 
tripetal current. 

It  is  here  necessary  to  the  force  of  the  reasoning  to  call  attention  to  the  fact  that  the 
wind,  on  the  22d  of  May,  was,  in  accordance  with  the  barometric  gra4lient,  southerly. 

William  P.  Lisk  (p.  1048)  states  that  about  twenty  minutes  before  the  arrival  of  the 
tornado  the  wind  blew  from  the  north.  This  would  give  a  diameter  of  twenty  miles, 
that  is,  assuming  the  northwest  quiulrant  to  be  as  extensive  as  the  northeast. 

M. Williams,  (p.  1048,)  a  very  careful  witness,  states  that  about  twenty-tive  minate« 
after  the  passage  of  the  whirlwind,  the  wind  came  again  from  the  southwest.  ThisalM 
gives  a  diameter  of  twenty  miles.  The  witnesses  (see  Keota  evidence,  &.c,)  geuenillr 
testify  that  hail  fell  from  1*5  to  30  minutes  before  the  whirlwind,  and  rain  fur  as  louj;  a 
period  after.  They  further,  almost  unanimously,  say  that  tiw.  wind  waa  easterly  with 
the  hail  and  westerly  with  the  rain.  If  we  assume  20  minutes  as  the  duration  of  each 
of  these  winds,  we  again  obtain  twenty  miles  as  the  diameterof  the  inrushing  winds  at 
the  earth's  surface. 

If  the  <listurbing  influences  were  not  much  greater  at  the  earth*s  surface  than  at  a 
higher  altitude,  the  dimensions  of  the  whirl  should,  within  the  limits  of  the  centripe- 
tal wind,  owing  to  the  absence  of  friction,  vastly  increase  as  we  ascend.  Moreover, 
since  the  funnel  was  first  formed  at  a  considerable  elevation,  and  since  it  touched  the 
gronnd  with  a  narrow  point,  and  merely  incidentally,  as  it  were,  since  it  for  long  dis- 
tances ceased  to  strike  the  earth,  and  yet  pn>ceeded  with  undiminished  energy  ;  siucft 
in  short,  both  the  originating  and  sustaining  sources  of  its  power  seem  to  have  niaiolr 
existed  high  in  the  atmosphere,  we  have  the  strongest  reasons  for  concluding  that  the 
horieontal  dimensions  of  the  centripetal  current  were  very  much  greater  at  its  more 
elevated  portions  than  at  its  base.  It  would  therefore  appear  to  be  not  unlikely  that 
the  diameter  of  the  centripetal  current  was  not  graatly  exceeded  by  that  of  the  cen- 
trifugal. 

Since  writing  the  above  I  have  received  a  communication  from  Frank  McClinttick. 
correspondent  of  the  Smithsonian  Institution,  West  Union,  Iowa.  He  states  that  then 
was  a  thunder-storm  in  the  morning  and  another  in  the  afternoon ;  that  the  wind 
changed  from  the  south  to  the  west  rapidly  at  3.45  p.  m.,  and  that  it  worked  back  t«> 
the  siwth  before  9  p.  nu  This  change  of  the  wind  agrees  with  the  time  at  which  the 
tornado  passed  Wsishington,  Iowa,  allowance  being  made  for  the  interval  which  mn4 
elapse  betbre  the  atmospheric  disturbance  could  travel  over  the  one  huudretl  and 
twenty  intervening  miles.  This  change  of  the  wind  may,  however,  have  lieen  due  to 
the  thunder-storm  mentioned.  We  are  not,  therefore,  entitled  from  this  solitary  is- 
etance  to  conclude  that  the  tornado  had  a  radius  of  one  hundred  and  twenty  mile% 
although  it  renders  it  somewhat  probable  that  it  did. 

The  following  is  also  a  late  communicatioa.  Capt.  J.  W.  Stewart,  of  the  steamboat 
Victory,  states: 

The  tornado  occurred  opposite  Buffalo,  Iowa.  The  time  was  approximately  abont  4 
p.  m.  The  sky-light,  pilot-house,  and  chimneys  were  blown  overboard.  The  wind 
came  in  three  heavy  gusts,  accompanied  by  very  heavy  rain,  in  fact,  alinoat  a  wat«Y- 
spout,  and  the  darkness  was  intense.  The  duration  was  not  more  than  five  or  seTva 
minutes. 

Tke  dimenai^nt  qf  the  funneh 

The  height  and  size  of  the  opaque  funnel  varied,  as  seen  by  the  eye  of  an  ohfitmr. 
At  times  It  barely  touched  the  ground  with  a  uariow  jioint,  at  others  it  stood OQ  * 
broader  base,  while  for  long  distances  it  ceased  to  touch  the  ground  altogether.  The 
clouds  into  which  its  summit  disappeared,  api^ear  not  always  to  have  preaerred  the 
same  elevation.  These  changea,  however  great  they  may  have  seemed  to  the  eye  wit- 
nesses, are  yet  in  themselves  insignificant  when  we  realir^  that  this  funtiel-Vhaped 
phenomenon  was  the  base  of  an  ever-widening  column  ten  to  fifteen  miles  high. 

The  data  for  calculating  the  dimensions  of  the  visible  portion  of  the  funnel  are  oiorr 
numerous  than  precisely  accurate.  In  criticising  them,  it  is  to  be  remembered  that  the 
apparent  height  depended  not  merely  upon  the  distance,  but  also  niK>n  the  fact  that 
on  account  of  the  inclination  of  its  sides  a  greater  portion  of  the  funnel  waa  sera  b> 
observers  at  the  distance  of  a  mile  or  two  than  by  those  nearer. 
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To  Mr.  R.  L.  Jay,  the  funnel  when  tbreo  miles  distant  appeared  to  be  about  one-fourth 
mile  hi^h. 

M.Williams  (p.  104B)  states  that  when  the  funnel  struck  the  gronnd  the  fences  for  60 
yards  were  carried  away.  It  does  not  appear  probable,  however,  that  the  base  of  the 
fanuel  was  60  yards  wide  at  this  point.  But  suppose  w^e  assume  that  it  was,  and  also 
assnuie  that  the  width  of  the  snmniit  was  five  times  that  of  the  base,  which  his  de- 
Hcription  warrants.  When  at  the  distance  of  ;J00  yards  the  angle  of  elevation  was  sup- 
posed to  bo  abont  75°.  From  these  data  the  distance  of  the  witness  from  the  base  of  a 
perpendicular  from  the  edge  of  the  summit  would  be  180  yards.  This  gives  an  elevation 
of  672  yards. 

Sam' Brunt  testifies  (p.  1049)  that  the  breadth  of  the  funnel,  when  on  his  farm,  ap- 
peared to  be  abont  100  feet. 

Wm  Davis  (p.  1050)  places  the  angle  of  elevation  at  15°  when  half  a  mile  distant. 
This  gives  an  elevation  of  2ii5  yards. 

FVed.  Tolhnan  (p.  lO.'O)  at  70  yards  distance  estimated  the  angle  of  elevation  of  the 
summit  of  tlie  lower  funnel  at  60°.    This  gives  an  elevation  of  121  yards. 

Matthias  Geugler(p.  1052)  from  an  elevation  of  200  feet  and  a  distance  of  one  mile 
estimated  the  angle  at  55°.    This  gives  an  elevation  of  2,580  yards. 

Matthias  Hotel  (p.  1053)  viewing  it  from  the  same  distance  and  direction,  bnt  from  a 
lower  level,  gave  the  angle  at  from  55°  to  60°.  This  may  be  regarded  as  identical  with 
the  last. 

Eli  Walker  (p.  1053)  gave  30^  at  the  distance  of  one  and  a  half  miles.  Hence  we  hav© 
an  elevation  of  1,524  yards. 

E.  Stout  (p.  105:J)  one  and  a  half  miles,  15°,  and  elevation  of  707  yards.  This  refers 
only  to  the  lower  fuunel. 

Rev.  J.  P.  Coffman  (p.  1060)  one  mile,  25°,  and  elevation  821  yards. 

F.  Brown  (p.  1061)  one  and  a  half  miles,  15°,  and  elevation  707  yards.  Mr.  Brown 
estimated  the  breadth  of  the  top  at  five  times  that  of  the  base. 

J.  W.  Plumber,  (p.  1062,)  three-fourths  mile,  25°,  and  elevation  615  yards. 

John  Maughlin,  (p.  1062,)  200  yards,  15°,  and  elevation  54  yards. 

R.  M.  Stevenson,  (p.  1063,)  700  yards,  35°,  and  elevation  490  yards. 

The  smallest  of  the  results  is  53  yards,  and  it  may  be  safely  discounted,  because,  at 
the  distance  of  200  yards,  the  darkness  was  great  and  the  wind  very  strong.  The  time 
for  observation  also  in  such  a  position,  with  the  storm  directly  approaching,  was  brief. 
The  most  reliable  results  are  those  obtained  from  observations  taken  on  the  south  side 
of  the  storm-path,  and  at  a  distance  of  at  least  a  mile  from  it.  There  the  base-line 
rould  be  accurately  determined,  and  ample  opportunity  was  had  for  calm  observation. 
I  therefore  value  the  data  on  the  subject  of  elevation  alforded  by  Matthias  Geugler  and 
Matthias  Hotel  above  all  others.  Tiie.ir  elevated  positions  gave  them  a  splendid  oppor- 
tunity of  watching  the  magnificent  spectacle.  The  tornado  was  moving  steadily 
along  North  Skunk  River,  without  jumping  up  and  down  and  skipping  from  side  to 
side.  Eli  Walker  and  E.  Stout,  while  occupying  a  position  otherwise  good,  could  not 
so  well  determine  the  distance  of  the  meteor,  because  it  was  approaching  them.  Be- 
sides, the  figures  of  E.  St<mt  refer  only  to  the  lower  funnel.  These  fimr  witnesses 
watched  the  meteor  at  the  same  time.  I  therefore  conclude  that  the  tornado  column 
was,  from  a  favorable  x)Osition,  visible  at  some  parts  of  its  course  to  a  height  of  between 
one  and  two  miles. 

Ill  this  connection  it  should  be  remembered  that  the  data  furnished  by  E.  R.  Eld- 
ridge  (p.  1071)  gave  an  elevation  of  one  and  a  ftuirth  miles  to  the  cloud  which  he  saw 
bending  forward,  but  did  not  recognize  as  funnel-shaped. 

Wherever  there  was  evidence  of  the  funnel  having  touched  the  ground  there  wjis,  to 
a  ♦greater  or  less  breadth,  what  I  have  designated  as  the  vortex  of  extreme  violence, 
varying  from  100  yards  in  breadth  to  nothing.  Without  having  positive  evidence,  and 
notwitiistanding  that  there  was  everywhere  a  gradual  diminution  of  violence  from  the 
center  to  the  circumference  except  in  the  remarkable  phenomenon  of  streaks  or  arms, 
and  no  abrupt  transitions,  I  could  not  help  concluding  that  the  path  of  greatest  vio- 
lence was  identical,  or  nearly  so,  with  the  diameter  of  the  base  of  the  funnel  when  it 
tonclied  the  ground.  This  would  give  it  an  average  diameter  of  about  30  yards.  The 
witnesses  are  generally  agreed  that  the  sununit  was  several  times  wider  than  the  base. 
The  exceptioual  case  in  which  two  funuelsare  superimposed  will  hereafter  be  treated. 
If  we  assume  that  the  visible  top  was  five  times  the  diameter  of  the  base,  we  have,  say 
for  the  altitude  of  one  mile,  a  diameter  of  oidy  ICO  yards.  I  think,  however,  that,  owing 
to  i  ta  great  elevation  and  the  optical  delusion  connected  therewith,  and  the  general 
belief  of  the  spectators,  the  funnel  was,  at  the  very  utmost,  only  a  few  hundred  feet 
bigli;  the  diameter  of  the  summit  was  very  much  greater. 

The  changes  seen  in  the  funnel. 

Some  observers  saw  only  one  funnel ;  others  saw  two  fnnnels  saperimposed,  with 
tbo  narrow  ends  together,  and  the  smaller  one  beneath ;  whde  a  good  umuyjBaw  two 
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and  oven  three  funnels,  side  by  side.  The  evidence  on  nil  thene  points  is  hfxrr^, 
question.  At  first  I  was  inclined  t4>  believe  that  two  or  more  fnunt* U  liail  actni  ',\ 
touched  the  ground  and  traveled  side  by  side.  The  sketch  of  the  Mtonn  h>  R.  i 
Canibell  seemed  to  favor  this  explanation.  It  shows  a  protnberanee  ou  e»cli  nidc  *4\W 
funnel,  whicli  hmks  like  an  inceptive  funnel.  The  fact  that  a  second  fnuo«*l  Nh«tnld  rriv^ 
along  on  the  southeast  side  of  the  main  «>ne  wiiliout  disturbing  the  Hyninietry  of  ibr 
action  of  the  latter,  as  exhibited  by  the  ruins,  did  luitappearaltogether  incrt-<hblr.  forr' 
is  abundantly  evident  fn>m  the  statement  of  facts  tinit  the<lama}£e  wasi  dont*  li>  a  vil-c 
bh^wing  in  the  path  of  the  tornado  when  the  black  funnt-l  hovernl  alNtve  fffwh^u:., 
touched  the  ground.  Thusau  incipient  funnel,  moving  »iIong  the  s«>nt!ieHst  Md««  «!  t^# 
main  funnel,  and  occasionally  making  a  dip,  w«uild  prmluce  no  apprtH.-iul»lt«  diM-<*nlie 
the  disposition  of  the  ruins.  An  insuperable  objection  to  this  lhe<iry  waw  f«iund  la  t> 
unanimous  testimony  of  the  eye-witnes-ses  that  the  funnels  approached  each  ntliertv: 
combined  to  foim  one.  Another  <diject ion  was  found  in  the  lack  of  unity  thn^  in:T't> 
duced  into  the  conception  of  the  magnificent  whole.  Finding  this  explanaiiim  nntrs- 
able,  I  endeavored  to  think  the  p<»si:iibility  of  smaller  auxiliary  funnels,  each  «»f  tb--  . 
a  pel  feet  whirl,  moving  in  spirals  nearly  or  altogether  identical  with  thoi»e  pnrv-i-. 
by  the  confluent  winds.  This  I  ftmnd  to  be  moi*e  difficult  than  the  tirnt.  Th^'t^:  •-: 
objection  was  the  total  lack  of  a  conceivable  cause  of  the  existence  of  the«»*r  »riiai.-: 
whirls.  The  second  was  the  peculiar  circumstance  that  while  one  €*}»?*i*rvfr  »aw  t^v 
funnels,  another  in  the  same  ]iosition  saw  oidy  one.  or  saw  two  sn|»erini)>o>«e«l  wiih  t:;* 
smaller  ends  together.  No  possible  arrangement  of  two  independent  fnuitelct  wnh  U' 
smaller  ends  down  could  produce  the  optical  illunion  of  two  funnel.^  .sn|K*iiii»t*<«»i. 
with  the  smaller  ends  t<»gether.  1  fonn<l  what  I  believe  to  Ihj  the  key  to  tbt*  diftira  r 
^hile  cimsidering  Mr.  Marbourg's  delineation  of  the  two  funnels  joining  in  «»iie  t.iLi**. 
(p.  lU(i5.)  The  other  observers  who  saw  two  or  more  funnels  evidently  had  the  »h  i*  •! 
their  attention  confined  to  these,  and  did  not  observe  what  was  alnive  tbeiii.  Ilr  «of 
the  two  comiiine  at  what  he  eiitimat.d  an  altitude  t>f  fifty  feet  and  f<irm  one.  Auc^tiv 
witness,  at  the  same  place  and  time,  hjiw  only  one  fuuntd.  At  Lancaster,  Mime  ^a* 
only  one,  others  saw  two  superimposed,  and  others  Haw  two  side  liy  side,  and  all  jS  'i- 
same  time.  There  was,  therefore,  an  unavoidable  nece^ty  fur  some  ex.plauAt<«. 
which  could  reconcile  these  antagonistic  appearances. 

Explanation. 

There  is  excellent  evidence  to  show  that  the  funnel  moved  at  its  base  with  a  «^  " 
pendulum  motion  ;  that  it  seemed  to  stand  still  for  a  moment  and  then  to  ImhmhI  v: 
deuly  forward.    The  evidence  on  this  point  is  so  general  that  we  nee<l  not  r*-<-ap;T.j  -^ 
it.     But  we  have  no  reason  for  supposing  that  this  oscillating  motion  extendrti  to  a: 
consi<lerable  distance  above  the  ground,  for  it  is  mily  in  the  want  of  honiogriie.rf 
the  atniospliere  and  the  resistance  opposed  to  the  free  course  of  the  wiikU  \>\  *:< 
earth's  hui face,  that  we  can  find  a  cause  for  this  pendulum  motion.    Let    ii»  %n*f..-f 
that  the  funnel  is  over  a  well-watered  and  well-wooded  ravine,  with  itn  p;ith   at  r.-' 
anglers  to  it.     It  is  evident  that  the  air  at  some  distance  above  the  gn>un<i    wdl   «-' 
much  li  ss  resistance  to  the  forces  drawing  it  into  new  ])aths  than  that  on  ibr  ^•>rl<  - 
whero  the  friction  is  so  important  an  element.     In  the  forward  match  of  the  ter'.a'- 
the  base  would  thus  be  somewhat  left  behind.    The  warm,  moist  nir  of  the  r»w" 
would  increase  this  tendency,  on  account  of  its  specific  levity.    The  funurl  miraiii  be- 
come bent  thus: 

But  the  inrnshing  winds  follow  the  path  of  least  resistance  towani  tb«*  ir^* 
-7*^  <if  greatest  rarefraction.     The  bending,  therefore,  cannot  pr«K-e^tl  tar, '•et«» 
-/  the  southwest  winds,  whose  directiou  of  ntotion  is  carrying  them  aw»>  r^'■ 
the  base  of  the  inclined  funnel,  will  find  less  resistance  ami  a  x»borter  fa*, 
toward  the  greatest  rarefaction,  by  striking  up  into  the  nearest   i«oint  l:.  t> 
side  of  the  funnel. 

A  streak  of  rarefaction  great  enough  to  produce  condensation  is  thns  p-rrrii*-*- 
This  arm  of  the  funnel,  anording  the  Hhortest  way  for  the  wimls,  will  incira-^  *  ^ 
rapi<liiy.  The  other  will  decrease,  becoming  nniinly  confine^l  to  the  nortliwt^i  ••  -j^ 
Meanwhile  the  intervening  air  will  become  rarefied  and  set  in  motion;,  the  t»e  mrm 
will  smhlenly  unite,  and  the  funnel  present  again  its  original  pto|M»rtiitDM^  T.-^ 
transformations  must  take  place  within  a  biief  space  of  time,  for  the  tornuiio  t*  t-*'*-' 
ing  at  the  rat«r  of  half  a  nnle  per  minute.  When  we  consider,  in  addition,  tbi-  'lar* 
ness,  we  w  ill  be  at  no  loss  to  conceive  why  these  two  brancbes  should  prt*9r?t  ti.- 
appearauce  of  one  funnel  with  its  smaller  end  down,  and  why,  to  a  lesu  Ci^uru 
situated  or  more  superficial  observer,  the  whole  shouhl  appear  as  one. 

One  dithculty  yet  remains  to  be  oliviated.    Sinee  the  ann  moves  forwnnl  in  a  fffi^v 
to  the  center,  and  the  velocity  of  the  inrushing  winds  at  the  fnuuel   far  exr»^'»  • 
hundred  miles  per  hour,  how  is  it  pos^ible  for  the  cd»eerver,  in  the  darkne^-H,  to  »^»" 
the  appearances  distinctly?    Mr.  Marbourg  gives  the  diatauce  between  tbe  t«*  tnr 
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at  200  feet.  This  space  wonld  be  traversed  in  one  second  by  winds  of  so  j^reat 
velocity,  niid  the  condensed  vapor  would  till  the  whole  space  before  it  had  time  to  dis- 
appear. The  vei^  velocity  itself  would  render  dii<tinct  vision  diffii'ult.  Wo  must 
not,  in  short,  ct»n(«innd  the  path  of  the  winds  with  the  winds  themsi'Ive-s.  While  the 
winds  were  rnnhing  u[i  in  a  slanting  and  curving  direction  along  these  arms,  the  arms 
themselves  might  be  moving  forward  with  a  much  less  rapid  motion.  If  it  were  pos- 
sible to  determine  tlie  inclination  of  these  arms  to  the  perpendicular  it  would  aid  in 
calculating  the  force  of  the  wind.  Mr.  Marbourg  stated  that  the  distance  between 
the  bas«*s  of  the  two  arms  was  200  feet,  and  the  height,  when  they  joined  together,  50 
feet.  He-  gave  bO  to  100  feet,  however,  as  the  height,  to  the  editor  of  the  Washington 
County  PivHs.  His  own  delineation  favors  the  belief  that  the  height  was  greater  than 
50  feet.  He  could  easily  judge  of  the  distance  between  the  arms,  but  was  very  liable 
to  be  mistaken  in  estimating  the  height.  The  error,  therefore,  will  probably  not  be 
great  if  we  assume  that  the  funnels  joined  together  at  the  height  of  100  feet.  This 
would  give  these  armo  an  inclination  of  45^. 

The  direction  tif.  and  the  velocity  with  which  the  tornado  traveled. 

From  its  starting-point  on  South  Skunk  River  until  it  reached  North  Skunk  River,  a 
distance  of  ten  miles,  the  tcu'uado  traveled  in  an  east-northeast  direction.  It  then 
turned  a  little  south  of  east  and  followed  the  course  of  that  river  for  two  miles.  It 
then  went  east-northeast  un*^^il  it  came  to  Rock  Creek,  when  it  turned  a  little  west  of 
north  and  fidlowed  the  ctMirse  of  the  creek  for  a  short  distance.  It  then  traveled 
northeast  nntilit  ce^ised  to  touch  the  ground  three  miles  from  Keota.  XHm  lifting 
itself  from  the  ground  it  traveled  about  east-northeast,  striking  again  at  Westchester, 
Washington  County.  From  this  point  until  it  reached  Em  c'l  VViightX  a  distance  of 
over  nine  miles,  it^s  eonrse  Wiis  nearly  straight,  varying  between  northeast  and  east- 
northeant.  Its  course  then  became  very  crotiked,  bending  in  curves  from  northeast  to 
southeast,  and  vice  versa;  but  on  the  whole  traveling  east  until  it  came  within  a  mile 
of  the  confines  of  Wasiiington  County,  when  it  made  a  decided  turn  to  the  southeast. 
Here  its  ]>ath  lay  down  the  declivity  toward  the  well-wooded  ravine  of  Goose  Creek. 
When  within  half  a  mile  of  the  creek  its  traces  became  so  feehle  that  it  was  impossible 
to  track  it  fartiier.  It  was  at  this  point,  within  one  and  a  half  miles  of  Iowa  River, 
the  course  of  which  is  here  n*^.irly  parallel  with  that  of  the  tonnido.  The  crookedness 
of  its  patli  reached  it-s  maximum  within  the  last  half  mile  of  its  career,  before  ceasing 
to  touch  the  ground,  as  a  black  funnel  at  A.  Davidson's  ^arm,  Hij^hland  Township. 
Within  this  half  mile  it  bent  first  a  little  to  the  southeast,  then  to  the  northeast,  then 
to  the  southeast,  and  again  back  to  the  northeast,  when  it  disappeared. 

After  leaving  Crooked  Creek,  at  the  commencement  of  its  career  in  W^ashington 
County,  and  until  it  reached  to  near  Goose  Creek,  the  tornado  traversed  an  elevated, 
well  cultivated  region,  almost  totally  devidd  of  trees  and  water-courses.  Tl. ere  was 
apparently  nothing  in  the  contiguratiou  of  the  ground  over  which  it  jiassed  which 
could  account  for  its  changes  of  direction.  These  changes,  moreover,  were  not  gen- 
erally abrupt,  the  t<»rtiado  Hweeping  in  gracefnl  curves  from  one  direction  to  another. 
It  i»  to  be  noted,  however,  that  the  curving  of  its  path  commenct>d  after  it  came  within 
the  intlneiice  of  the  moister,  warmer  air  of  the  Iowa  River,  and  tluit  the  general  devi- 
ation of  its  course  fn>m  the  mu'theast  direction,  which  it  had  on  the  whole  hitherto 
ftdlowed,  led  it  down  the  valley  of  the  Iowa  River. 

In  order  to  determine  tlie  velocity  with  which  the  meteor  traveled,  it  was  ne'e^8ary 
to  obtain  the  precise  time  of  its- arrival  at  ilitf'erent  points.  Tin*  diflHcnlty  of  oittaining 
precise  time  ni  au  agricultural  district  is  always  considerable.  In  addition,  no  one 
tlioiight  of  looking  at  his  clock  or  watch;  hence,  although  eV4*ry  witness  was  ques- 
tioned on  this  point,  there  were  but  few  who  could  even  approximate  to  the  time. 
Tho  njajority  thought  that  they  had  a  remarkably  deiinit43  idea  when  they  eonld  tell 
between  what  hours  it  occnrrtnl.  Reliable  tinu^  it  is  believed,  was  obtained  at  I<  ast  at 
two  placcM  in  Iowa,  at  Wulfden  school-house,  Lancaster  Township,  Keokuk  Ctmnty, 
and  at  A.  McKee's  house,  section  23,  Cedar  Township,  Washington  C<Miniy.  The  times 
obtained  lit  these  places  were  corrolwrated  by  the  testimony  of  those  likely  to  be  best 
informed.  The  tormido  struck  the  school  at  2.15  p.  m. ;  it  arrived  in  section  23,  Cedar 
Township,  at  3.10  ]i.  m.  The  distance  between  these  places  in  a  straight  line  is  f  wunty- 
eeven  miles.  This  gives  a  velocity  of  29.4  miles  ]»er  hour.  The  crookedness  of  its 
coarse,  though  not  great,  would  bring  its  velocit!>'  along  its  path  to  thirty  miles  per 
hour  at  letist. 

The  direction  of  the  centnpctat  tcinds. 

The  wind  blew  in  spirals  toward  the  center  of  the  vortex,  the  directicm  of  revolution 
being  conirary  to  the  hands  of  a  watch  throughout  the  whole  course  of  ihe  storm. 
The  evidence  in  sujiport  of  this,  as  given  in  the  statement  of  facts,  '\n  ovei  whelming, 
and  recai  itulution  unuecesbary.    Tiie  mere  fact  that  all  who  hud  au  opportunity  of 
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Beeing  the  fimuel  saw  that  it  was  circular  is  sufficient  to  prove  that  it  was  a  vbiri- 
wind,  for  on  no  other  hypothesis  could  the  circular  form  be  accoiiuted  for.  Then  the 
witnesses,  almost  withcmt  exception,  saw  this  fnuuel  whlrliog  contrary  to  the  haiMls 
of  a  Watch.  Then  the  illustration  of  the  position  of  the  ruins  of  the  hou»t*s  auil  of  the 
fallen  trees,  &c.,  proves  beyond  a  doubt  that  a  merely  centripetal  wiml  could  not  havf 
done  these  thin^^s.  Aj^aiu,  That  the  wind  was  not  blowing;  in  circles  rouml  the 
ceuter  is  sufficiently  demonstrated  by  the  fact  that  everything,  except  within  the  mosn 
violent  vortex,  was  thrown  toward  the  cent^jr.  The  ruins  invariably  lay  most  thicklj 
there.  The  only  form  of  motion  capable  of  producing  these  effects  is  a  mean  between 
the  circular  an<l  the  direct  centripetal,  t-o  wit,  the  spiral.  The  illustrations  give  co- 
pious ocular  demonstration  that  such  was  the  casc^.  The  ruins  of  houses,  whenever 
they  could  be  distinctly  traced,  proceeded  in  a  curve  toward  the  center,  whirh  appar- 
ently was  always  reached  before  the  completion  of  an  entire  revolution.  This  does  not 
imply  that  the  centripetal  winds  never  performed  a  complete  revolution  before  reach- 
ing the  center,  but  only  that  from  within  about  100  yards  of  the  center  this  did  not 
take  placd.  Ruins  carried  iVom  that  distance  seemed  generally  to  reach  the  center  la 
about  two-thirds  of  a  revolution.  This  led  me  to  assume  that  at  ab(»ut  l(K»  yanls  fn»m 
the  center  the  wind  generally  made  an  angle  of  about  25°  with  the  tangent.  Thb 
gives  a  centripetal  component  compared  with  the  circular  as  A'2r2G2  is  to  .9UU31. 

Besides  its  horizontal  motion,  the  wind  had  necessarily  an  ascending  motion,  which 
reached  its  maximum  at  the  center  and  itJ»  minimum  at  the  circumference.  The  nerr.>- 
sity  for  this  lies  in  the  proof  of  the  centripetal  motion  of  the  wind;  otherwise  the 
centripetal  motion  of  the  wind  would  require  to  double  itself  at  half  the  radius  fnMo 
any  point  toward  the  center.  This  would  i*oon  give  it  a  motion  intluitely  great, 
which  is  absurd.  There  would  also  be  no  means  of  escape  for  it  at  the  center.  We 
have,  besides,  ocular  demonstration.  To  a  great  many  excellent  witnesses  the  fnnuel 
presented  the  appearance  of  a  screw  with  its  thread  rnniiiug  upwards.  In  addition, 
all  cdijects  within  the  sphere  of  the  tornado  seem  to  have  been  partly  lifted,  partly 
pushed  f(M  ward.  We  have  seen  that  at  A.  Gibson's  house  the  arms  made  an  angle  with 
the  perpendicular  of  probably  about  4r>o.  Since  these  arms,  as  there  is  every  reason  to 
believe,  were  inclined  in  the  normal  diret^tion  of  the  winds,  which  is  that  of  lea&t  re- 
sistance, we  are  justified  in  assuming  that  in  the  black  funnel  it^Mflf  the  inclinatiou  of 
the  winds  to  the  horizon  was  at  least  as  great,  and  probably  greater. 

The  velodtif  of  the  wind. 

This  is  a  very  difficult  topic.  The  task  would  have  been  much  ensier  if  we  hwl  bt^n 
dealing  with  a  horizontal  wind  merely.  If  even  the  perpendicular  and  horizoi:t4l 
components  were  invariable,  the  hope  of  a  tolerably  accurate  solution  of  the  pniblra 
would  be  much  greater ;  but  while  the  former  decreases  from  the  center  to  thecircnn- 
ference,  the  latter  increases.  Neither  is  it  possible  to  do  more  than  approximate  t*»  ih^ 
relative  strength  of  these  components  at  any  point.  In  order  that  no  chance  of  a  por- 
tion might  be  lost,  I  collected  the  foUowing  heterogeneous  data: 

1.  A  school-house,  weighing  30,000  pounds,  was  pushed  25  feet  from  its  fonndatinr.4. 
The  surface  exposed  to  the  wind  =  3130  square  feet  -|-  the  roof,  which  had  a  slaot  •< 
45°,  (p.  1049.) 

2.  A  beam,  14  feet  by  2  by  4  inches,  weighing  25  pounds,  was  carried  :i5  yarxK  ^od 
driven  into  black  raolcl  3  feet  9  inches,  at  an  angle  of  I^"/-,  (p.  lO.'O.) 

3.  An  iron  8auRage-m:xchine,  6  by  8  inches  greatest  exposure  of  surface,  and  weighioi 
15  pounds,  was  earned  away,  (p.  1054.) 

4.  An  oak  tree,  3  inches  in  diameter,  was  perforated  by  a  board  6  by  1  inches  »n«l 
(probably)  8  feet  in  length,  (p.  1057.) 

5.  A  hog,  weighing  400  pounds,  was  earned  a  mile  and  a  quarter.  A  cow  and  borsae 
were  carried /tOO  yards,  (p.  1058.) 

6.  A  horse-power  machine,  weighing  2,400  pounds,  and  exposing  a  surface  of  2  annan* 
feet,  was  pushed  forward  iy  yards,  (p.  1058.) 

7.  A  post,  8  feet  long  and  4  inches  in  diameter,  and  which  had  been  drtveo  3|  ffrl 
into  the  soil,  was  ))ulled  out  by  the  wind  ,  (p.  1059.) 

8.  An  elm  fence- board,  8  feet  by  6  by  1  inches,  was  driven  into  the  soil  4  f<«t,  at  an 
angle  of  45°,  (p.  10(50.) 

9.  A  door,  exposing  a  surface  of  18  square  feet»  wa«  held  by  four  men  against  tlir 
wind,  (p.  1063.) 

10.  A  house,  exposing  280  square  feet  to  the  wind,  having  a  floor  of  4***0  aqnaiv  fe<ef . 
and  weighing  20  tons,  was  pushed  6  feet  from  its  foundations.  It  was  then  lifWd  o%cr 
the  tops  of  trees  20  feet  high,  (p.  1063.) 

11.  A  heifer  weighing  700  pounds  was  carried  away,  (p.  1063.) 

12.  A  house  presenting  to  the  wind  a  surface  of  176  square  feet  without  the  navf.  m-1 
weighing  10  tons,  was  carried  24  yanls  while  falling  3  ftset,  (p.  1064.)  The  wind  *tr«rk 
it  nearly  on  the  end. 

13.  An  oak  sill,  16  feet  by  f^  inches,  and  weighing  300  ponuds,  was  dpTen  4  HeH  latr 
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black  loam  at  an  angle  of  45^.    It  was  carried  25  yards  northeast  with  the  house,  and 
Id  yards  east  after  parting  from  the  house,  (p.  1064.) 

14.  A  granary,  exposing  128  square  feet  ot  surface,  and  weighing  60,000  pounds,  was 
pushed  14  feet,  (p.  1064.) 

15.  A  plank  16  feet  by  1  foot  by  2  inches,  was  driven  4  feet  into  the  soil  at  an 
acgleof  450,  (p.  1064.) 

16.  A  corn-sbeller,  weighing  640  pounds,  was  carried  400  yards,  (p.  1064.) 

17.  An  oak  board,  4i  feet,  4  by  1  inches,  was  driven  through  an  oak  post  4  inches  in 
diameter,  (p.  1066.) 

Id.  A  house,  exposing  a  surface  of  392  square  feet,  -f-  the  slanting  roof,  and  weigh- 
in/JT  20  tons,  was  carried  forward  18  feet  while  falling  2  feet,  (p.  1066.) 

19.  A  house,  exposing  533  square  feet,  and  weighing  about  25  tons,  was  pushed  from 
its  fonndations,  (p.  1068.) 

20.  A  beam  14  feet  by  6  by  2^  inches  was  driven  3  feet  into  the  soil  in  a  slanting  di- 
rection.   Its  weight  was  50  pounds,  (p.  1066.) 

21.  A  stove,  exposing  a  surface  of  3  feet  by  21  inches,  was  pushed  12  feet,  (p.  1068.) 

22.  A  granary,  exposing  a  surface  of  256  square  feet  to  the  wind,  and  weighing 
55,000  pounds,  was  carried  21  yards  while  tailing  6  feet,  (p.  1068.) 

23.  A  bell,  exposing  a  surface  of  1  square  foot,  weighing  115  pounds,  and  suspended 
12  feet  high,  was  carried  60  feet,  (p.  1068.) 

24.  A  hog  weighing  200  pounds  was  carried  500  yards,  (p.  1068.) 

2.5.  A  green  log  of  water-elm,  8  feet  long  by  7  feet  in  circumference,  and  weighing 
2;000  pounds,  was  carried  50  yards,  (p.  1069.) 
26.  A  horse,  weighing  1,080  pounds,  was  carried  45  yards,  (p.  1069.) 
It  will  be  better  to  treat  all  similar  examples  together,  and  first  let  us  examine  the 
data  concerning  the  houses. 

If  we  estimate  the  static  friction  of  a  frame  house  upon  a  stone  foundation  or  upon 
posts  lirmly  fixed  into  the  ground,  and  to  which  it  is  nailed,  at  one-half  the  weight  of 
the  house,  it  does  not  seem  likely  that  we  shall  err  by  excess.  Upon  this  basis  it  is 
easy  to  calculate  the  minimum  velocity  of  a  horizontal  wind  necessary  to  push  it  from 
its  foundations.  The  difficulty  is  that  we  are  dealing  with  a  wind  having  a  perpen- 
dicular component  to  its  velocity.  If  the  wall  of  the  house  was  perfectly  smooth,  and 
since  the  air  is  nearly  perfectly  elastic,  the  only  force  exerted  upon  it  by  a  wind  blow- 
ing at  any  angle  to  its  surface  would  be  perpendicular  to  that  surface.  Moreover, 
whatever  force  the  perpendicular  component  may  exercise  upon  the  wall,  owing  to  its 
roughness,  must  have  upon  the  house  the  eifect  of  an  overturning  rather  tlian  a  lift- 
ing power.  But,  since  friction  is  independent  of  extent  of  surface,  this  overturning 
] lower  would  not  assist  in  overcoming  friction.  The  fact,  also,  that  the  houses,  while 
being  carried  bodily  through  the  air,  were  not  made  to  spin  round  on  an  axis  by  this 
perpendicular  component,  there  being  then  no  resistance,  beyond  inertion,  to  motion  in 
u  circle,  would  seem  to  prove  that  its  efiect  was  not  great.  It  would,  therefore,  appear 
that  an  approximation  may  be  made  to  the  velocity  of  the  horizoutcd  wind  by  simply 
calculating  upon  the  given  assumption  of  the  relation  of  weight  to  friction  the  min- 
imum force  required  to  push  these  houses  from  their  foundations.  The  following  are  the 
results  for  the  given  cases : 

1.  Pressure  per  square  foot  41.7  pounds.    Velocity  of  wind  91.3  miles  per  hour. 
10.  Pressure  71.4  pounds.    Velocity  119.5  miles. 
12.  Pressure  56.8  pounds.    Velocity  106.6  miles. 
14.  Pressure  234.3  pounds.    Velocity  216.5  miles. 
Id.  Pressure  51  pounds.    Velocity  100.9  miles. 
19.  Pressure  46.9  pounds.    Velocity  96.8  miles. 
22.   Pressure  107.4  pounds.    Velocity  146.6  miles. 

The  Toofs  in  these  calculations  have  been  neglected  when  the  wind  struck  the  side 
i>f  the  house,  because  if  the  wind  was  ascending  at  an  angle  of  45"^  it  would  not 
i-itrike  the  roof  at  all,  and  even  a  much  less  angle  of  inclination  would  produce  a  com- 
paratively small  effect;  for  if  the  wind  were  blowing  horizontally  70  per  cent,  of  its 
total  force  would  be  exerted  perpendicularly  to  the  roof.  This  70  per  cent,  would  be 
resolved  into  two  components  of  70  per  cent,  each,  or  of  49  per  cent,  of  the  force  of  the 
wind,  one  of  which  would  add  to  the  weight  of  the  house  and  consequently  increase 
the  irictiou  by  one-half  its  amount,  while  the  other  would  aid  in  overcoming  the 
Viction.  Thus,  even  in  the  case  of  a  horizontal  wind  exerted  upon  a  roof  sloping  at 
|.'>^,  only  24^  per  cent,  of  its  total  amount  is  effective  to  aid  in  overcoming  friction  ; 
,hat  is,  neglecting  the  friction  of  the  wind  against  the  roof. 

Only  one  of  these  buildings  was  not,  in  addition  to  being  pushed  from  its  foundation, 
carried  away,  viz,  case  14.  It,  however,  was  pushed  through  a  dense  mass  of  tough 
'iil>bish,  and  its  sides  were  bent  from  the  perpendicular.  Owing  to  its  small  surface 
Lnd.  gTeskt  weight  the  force  of  the  wind  exceeded  the  minimum  required  to  push  the 
>iiilclii]g  from  its  foundations  less  in  this  case  than  in  any  of  the  others.  Hence  we 
ia.ve  tlie  great  velocity  of  216.4  miles  per  hour,  or  of  317.4  feet  per  second,  in  a  horizon- 
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/ 
Heeing  the  funnel  saw  that  it  was  circnlar  is  snflicient  to  prc^r    i:-  jfTfjtr.;*: 

wind,  for  on  no  other  hypothesis  conld  the  circular  fonn  he  r  ^'      ;  /»»UDd 

witnesses,  almost  without  exception,  saw  this  funnel  yrh\^''J    iy  ^briwr^i' 

of  a  Watch.    Then  the  illustration  of  the  position  of  the  ry  >.  ^t    r-'  X  tiofh^r''' 

fallen  trees,  &c.,  proves  heyond  a  doubt  that  a  merely  y  «  *,*    /i'  g  it,  ttni  *f ' 

done  these  thin;^8.    A^aiu,  That  the  wind  was   no*'r'    //;  meej*-^'^ 

center  is  Kufficiently  demonstrated  by  the  fact  thatf  ^    .*    »'  ^blDiB;.  > 

violent  vortex,  was  thrown  toward  the  center.    T'J  /  ^  /  le  Utter  on;  •• 

there.    The  only  form  of  motion  capable  of  proc'>  *'      .     '       .  p  thattiif »« ' 

the  circular  and  the  direct  centripetal,  to  wit.    '«"    '  v    •      '#  .a  by  gm'^i^T* ' '  " 

pious  ocular  demonstration  that  such  was  t'     ''   *    •    »  jecewary  to  o»^"  -' 

they  could  be  distinctly  trace<l,  proceeded  iv*     '   '   /    «  joreof  113.6 pooflfl*  -'* 

ently  was  always  reached  before  thecompV.      '     /    ' 

imply  that  the  centripetal  winds  never  p  ;'  ^    '        .,f  the  wind  from  th«e^'''^ 

ing  the  center,  but  only  that  from  wit'  '     '         .d  in  a  well-nigh  normal  P»>*" 

take  place.     Ruins  carried  from  that  T"  .      ^ 

about  two-thirds  of  a  revolution.    T^^       •    '        ^rce  exerted  upon  the  side  erf  tke'*' 
the  center  the  wind  generally  mac*'   '.  make  the  building  wvolve, »im1  s^^-' ' 

gives  a  centripetal  component  con'   '  ^^  not  take  place  we  iwome  thit  ta* '•• 

Besides  its  horizontal  motion,  t*  jy  comparison  of  the  force  reqniwd***  it- 

reached  its  maxi mu m  at  the  cen'  j  travel  over  the  horizootol  distances givrti.  *   • 

sity  for  this  lies  in  the  proof  rough  the  perpendicnlar  »pace«  given. thii  :  ^ 

centripetal  motion  of  the  wii  ^od  grounds  for  concluding  that  there  wis  *a 

any  point  toward  the  cent  ^^J  that  dne  to  the  perpendicular  oompooent 

which  is  absurd.    There  v  ^     i   . 

have,  besides,  ocular  dero         ^  he  bouse  falls  3  feet  while  traveling  24  yardt   I 
presented  the  appearauc        ^a  therefore,  the  motion  of  the  house  dne  to  tb*  rmt 
all  objects  within  the  e       ^^et,  while  that  due  to  the  force  of  gravity  •^^'J"**;'": . 
pushed  lorward.    We       eleration  caused  by  the  wind  was  24  times gw»w»a.   - 
the  perpeudicular  of      ^^^  ^jje  force  is  as  the  square  of  the  acceleration,   nw*. 
believe,  were  incliu'    ^^  exerted,  the  force  of  the  wind  must  have  been  5ib  w»t  I 
sistance,  we  are  ju  ^.g  a  tot«l  pressure  upon  the  side  of  the  house  of  5,760  tons,  w^   ' 
the  winds  to  the  •  ^^^^^^  j^  absurd,  for  the  force  generated  by  a  difference  of  pw««^;; 
aerated  by  a  difference  of  a  whole  atmosphere,  and  that  wwu 
jO  pounds  per  square  foot.    We  are,  therefore,  irresistibly  ant 
ft»t  the  houses,  while  being  driven  forward,  were  P^^ialiy  mJ^ 

This  is  a  V    We  may  learn  how  this  was  accomplished  by  studying  case  w- 


would  ue  'jtiif  ine  nouse  mi  ascouu  ai.  »u  nuKto  wi.  •»*»  ,  •.««o  .v«»-x-.».^ ---  "' jr^. 
ference,   ^Jto  about  16  feet.    The  problem  is  how  to  apply  a  wiod  m  order  w  FT   , 
relati  v  /Couired.  We  have  the  evidence  of  L.  W.  Low,  (p.  1050,)  that  w  soon  *  a 
tion  II  /jop  on  its  edge,  the  flooring  flew  to  the  roof.    This  is  probably  tte«*»  . 

1.     W  in  similar  cases,  and  its  cause  is  this :  as  soon  as  the  edge  of  thebon«f 
The  J^Vind  rushes  in,  and  finding  its  further  progress  barred,  becoines  ijittn.- 
45^    jlgaed  by  the  wind  in  rear.    It  thus  exerts  over  the  whole  interior  of  w  - 
JlSsure  nearly  equal  to  that  exerted  upon  one  side  of  it  by  the  wind.  11 '^ 
d     ^a  weak  one  the  immediate  result  is  that  it  is  burst  asun<ler.    If  it  w  arfrv-* 
^  it  evidently  was  in  this  case,  the  compressed  air,  acting  on  the  one -«■" 
jrronnd,  and  on  the  other  side  on  the  inside  of  the  house  will,  if  the  compr^ 
snfficiently  great,  lift  the  house.    The  area  of  the  floor  of  the  house  in  qo** 
480  square  feet,  and  its  weight  was  twenty  tons.    The  pressure  per  square  !•»• ' 
perpendicularly  to  the  area  of  the  floor,  required,  in  order  to  lift  the  noo*;^** 
fore  83.3  pounds.    But  the  force  actually  exerted  did  not  alone  suffice  to  hn  t  * 
ing.    It  must  have  raised  it  in  a  very  brief  period  to  a  height  of  16  feet :  w 
tion  of  the  wind  urging  it  forward  was  yet  in  full  operation.    If  we  soy- 
occupied  one  second  in  ascending  these  16  feet,  the  lifting  power  exerted  r 
been  double  that  of  gravitation,  or  166.7  pounds  per  square  foot    Mow"* 
hvpothesis,  the  force  in  these  calculations  has  to  be  applied  perpeDdicnlarhv* 
But  actually  it  was  not,  the  house  being  tilted  up  on  it«  edge.    Some  of  tbr  • 
the  wind  would  also  be  lost  by  escaping  through  openings.    Further,  a» -•  ■* 
house  was  lifted  from  the  ground  the  resistance  to  the  wind,  and  thereh^ 
pression  in  the  interior  of  the  house,  would  be  in  a  great  measure  removed 


partially  presents  its  under  surface  to  it,  have  the  action  of  gravity  opooH'  • 
acted  according  to  the  extent  of  the  surface  exposed,  &o.    Such,  I  conc«".'- 
manner  in  which  the  houses,  while  traveling  forward,  were  in  the  main  ptft'' ' 
of  the  effects  of  gravity. 
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'^S^  ^  obtaining  even  an  approximation  to  the  velocity  of  the 

■              «{^»  '"*»8e  oafculatioDs.    In  my  opinion  the  best  case  is  that  of 

V  ^           '^  '^  ^^  *^®  ground.    The  total  weight  of  itself  and  con- 

' ''v!^*'<>          ^^^^  ^erefore  conclude  that  since  the  wind  in  this  cafle 

'.^^'V:     'Vg.         ''^^  -1  and  sixteen  miles  per  honr,  that  it  had  a  ve- 

'if',    'Vu'^  of  its  path,  and  at  particular  points  some- 

^  *-        '"<V          'V  ^^*  probably  expose  a  greater  surface 

'*\f,         *>^,^         ♦^  -  vn©  horses  of  this  weight  were  car- 

';-          '^.        "'o.  >v  .,  therefore,  must  in  these  oases  have 

■' >^          4L,        *  >>        "'v  *  foot,  and  its  velocity  129.8  miles  per 

\.    '*  ^  sij.        ^f  ^«08ing  7^  sqnare  feet  of  surface  was  pushed 

■*•  ^  ^*  %  *♦  -half  the  weight  the  pressure  must  have  been 

*.  .         <4fc-  ^\,  iocity  78.3  miles  horizontally. 

,^  ,*^         <^.  *  A  surface  of  17.8  square  feet  and  weighing  2,000 

^  '        »\       '"^  was  probably  barely  lifted  from  the  ground,  if  it 

^^  strike  deeply  into  the  soil  when  it  stopped:    Its  path 

'  V,  %,  left  on  the  ground.    The  lifting  power  of  the  wind,  in 

«         ^" ..  ,  must  have  been  112.3  pounds  per  square  foot,  represent- 

•#  ty  of  149.8  miles.    It  may  be  asked  how  a  perpendicular 

•'  si  to  the  ground.    The  answer  in  regard  to  the  log  is  that  the 

I  become  compressed  between  the  bulge  of  the  tree  and  the 

e,  however,  the  surface  exposed  is  not  so  large.    The  whole  bears 

,  a  terrific  but  incalculable  wind. 

>age-machine,  exposing  a  surface  of  48  square  inches,  and  weighing  15 

arried   away.    The  lifting  power  must  have  exceeded  45  pounds  per 

^hich  corresponds  to  a  perpendicular  component  of  94.8  miles. 

>e-power  machine,  exposing  a  surface  of  2  square  feet,  and  weighing  2,400 

^vas  pushed  along  the  ground  for  6  yards.    The  machine  lay  close  upon  the 

.,  allowing  very  little  scope  for  lifting  power.    The  static  friction  could  not 

been  leas  than  one-fourth  the  weight.    Allowing  one-fourth  the  weight  of  the 

jhine  for  the  lifting  component  of  the  wind,  which  is  undoubtedly  an  exaggeration, 

jere  still  remains  a  pressure  of  225  pounds  per  square  foot,  horizontally,  or  a  velocity 

of  two  hundred  and  twelve  miles  per  hour. 

2.  A  beam,  exposing  a  surface  of  7  square  feet,  and  weighing  25  pounds,  was  driven 
into  the  ^onnd  3  feet  9  inches,  at  an  angle  of  35^.  The  area  of  the  end  of  the  beam  was 
B  sqnare  inches.  A  colnmbiad  10-inch  shell,  when  filled,  weighs  about  100  pounds.  At 
the  distance  of  100  yards  such  a  shell  penetrated  compact  earth  33  inches.  Its  velocity 
at  the  time  of  impact  would  be  about  1,200  feet  per  second.  The  earth  into  which  the 
beam  was  driven  was  black  mold,  which  had  never,  beyond  the  depth  of  a  few  inches, 
been  disturbed  by  the  plow.  It  was  wet  at  the  time.  If  we  estimate  its  resistance  at 
iiaif  tbat  of  compact  earth  it  is  not  likely  we  shall  overrate  it.  The  columbiad  shell 
m  these  premises  would  have  penetratea  the  mold  66  inches.  The  area  of  a  great 
*Jrcle  of  the  ball  is  78.54  inches.  The  weight,  therefore,  for  the  square  inch  of  resist- 
lif!  surface  amonnts  to  100  —  78.54  :=  1.27  pounds.  The  weight  of  the  beam  per  square 
nch  of  its  end  is  25  -r  8=3.1  pounds.    We  have,  therefore,  the  following  equation  : 

1.27  X  45  X  (1200)^ 

3.1X66  — -^ 

hen  X  is  the  velocity  of  the  beam  in  feet  per  second,  =  634  feet.  This  gives  the  beam 
velocity  of  432.3  miles  per  hour,  which  is  evidently  erroneous,  for  it  was  accelerated 
>  this  enormous  velocity  within  a  space  of  35  yards.  Gravity  acting  through  this 
istance  could  only  have  produced  a  velocity  of  82  feet.  Since  the  force  is  as  the  square 
f  the  velocity,  the  following  equation  gives  the  force  of  the  wind  upon  the  beam : 

v>w    "  ^^  force  =  2,233  pounds  pressure.    Since  the  surface  upon  which  this  force 

as  exerted  did  not  exceed  0.7  square  foot,  the  above  pressure  has  to  be  increased  by 
ne-fourth  its  amount  in  order  to  obtain  the  pressure  per  square  foot.  The  result  is 
ereibro  evidently  very  erroneous. 

Calcalations  from  similar  data  give  like  stupendous  results.  Perhaps,  however, 
e  apparently  prodigious  velocities  imparted  to  these  flying  timbers  may  point  to  the 
ct  that  at  some  elevation  above  the  ground  the  velocity  of  the  wind  was  vastly 
reater  tban  at  the  surface.  It  may  be  also  that  the  timbers  were  carried  to  a  great 
evation,  and  thus  owed  a  large  part  of  their  rapidity  of  motion  to  gravity.  Theie 
also  mnctk  uncertainty  concerning  the  resistance  of  soils.  I  shall,  therefore,  leave 
e  remalniiig  data  uncalculated,  as  involving  too  many  unknown  quantities. 


Digitized  by  VjOOQ IC 


1090         REPORT  OF  THE  SECRETARY  OF  WAR. 

tal  direction.    It  is  also  probable  that  in  this  case  the  kinetic  friction  was  greater  tbaa 
the  static,  and  that  it  increased  every  moment  antil  the  building  came  to  miUaod. 

In  the  case  of  the  other  houses  the  maximum  Telocity  of  the  wind  was  bj  no  mat* 
necessary  to  push  them  from  their  foundations.  They  were  in  addition  aboc  §amr. 
as  if  from  a  cannon,  without  touching  the  gronnd  while  almost  graxin^^  it,  and  at  t> 
same  time  maintaining  their  normal  position.  We  have  the  testimony  of  odo  eye-witnr* 
that  the  house  went  like  the  railroad ;  of  another  that  it  went  like  li|^htning.  ^v* 
the  house  in  the  former  case  only  traveled  40  yards,  (p.  1063,)  and  in  the  latter  oalj  :« 
yards,  the  above  expressions  would  appear  to  justify  the  assumption  that  the  aef^ 
eration  of  the  houses  could  not  have  been  less  than  that  produced  by  giraTitr, «  zr 
feet  per  second.  This  would  require  a  force  double  of  that  necessary  to  ovViaar 
friction  on  the  assumed  basis.  This  gives  in  case  12  a  pressure  of  113.6  po«uida,«  a 
velocity  of  150.7  miles  per  hour. 

There  is  yet  another  way  off  calculating  the  velocity  of  the  wind  from  these  lMs«r\ 
We  have  seen  that  in  several  cases  they  went  forward  in  a  well>nigh  normal  poatioc 
close  to  the  ground,  and  falling  as  they  went. 

The  perpendicular  component  of  the  wind^s  force  exerted  upon  the  side  of  the  bei;  • 
ing  should,  we  have  seen,  if  effective,  tend  to  make  the  building  revolve,  and  so  tkiw 
it  out  of  its  normal  position. .  Since  this  did  not  take  place  we  assume  that  tlw  inrrr 
was  not  effective.  If,  therefore,  we  find  by  comparison  of  the  force  required  to  imfar: 
motion  to  a  body  sufficient  to  enable  it  to  travel  over  the  horizontal  distances  given,  vb  •* 
the  force  of  gravity  is  drawing  it  through  the  perpendicular  spaces  given,  that  it  > 
unreasonably  great,  we  shall  have  good  grounds  for  concluding  that  there  was  sooHhrv 
a  lifting  power  exerted  other  than  that  due  to  the  perpendicular  compoDent  ti  xisr 
force  of  tne  wind. 

Let  us  examine  case  12.    The  house  falls  3  feet  while  trareling  24  yards,    k  »• 
time  during  which  it  traveled,  therefore,  the  motion  of  the  house  due  to  the  fecve  <rft^ 
wind  was  24  yards  or  72  feet,  while  that  due  to  the  force  of  gravity  amoantad  cah  ? 
3  feet ;  that  is,  the  acceleration  caused  by  the  wind  was  24  times  greater  thsa  vlm.' 
caused  by  gravity.    Now  the  force  is  as  the  square  of  the  acceleration.     Heaes.  tf  a 
lifting  power  had  been  exerted,  the  force  of  the  wind  must  have  been  576  tiaws  thf  »■ 
gravity.    This  gives  a  total  pressure  upon  theside  of  the  houseof  5,760  tons,  orStTasv  - 
the  square  foot,  which  is  absurd,  for  tne  force  generated  by  a  difference  of  premnn^mm 
exceed  that  generated  by  a  difference  of  a  whole  atmosphere,  and  that  amoaaaa-' 
to  about  3,350  pounds  per  square  foot.    We  are,  therefore,  irresistibly  drawv  a  ar 
conclusion  that  the  houses,  while  being  driven  forward,  were  partially  Mopptt^^  " 
the  wind.    We  may  learn  how  this  was  accomplished  by  studying  case  10.    The  baa» 
was  first  pushed  from  its  foundation  for  6  feet,  then  turned  upon  its  edge,  msai  ^t£ 
ward  lifted  over  the  tops  of  trees  20  feet  hieh.    Probably  the  trees   were  m  ^e 
as  to  allow  the  house  to  ascend  at  an  angle  of  45^,  thus  reducing  the  height  to  W  a^ 
cended  to  about  16  feet.    The  problem  is  now  to  apply  a  wind  in  order  to  gemiaai  c« 
force  required.  We  have  the  evidence  of  L.  W.  Low,  (p.  1050,)  that  as  soon  as  his  h  ^i 
turned  up  on  its  edge,  the  flooring  flew  to  the  roof.    This  is  probably  the  osaai  yr*^ 
cedure  in  similar  cases,  and  its  cause  is  this :  as  soon  as  the  edge  of  the  hoose  ia  I 
the  wind  rushes  in,  and  finding  its  further  progress  barred,  becomes  instaatfy  < 
pressed  by  the  wind  iu  rear.    It  thus  exerts  over  the  whole  interior  of  the  IM 
pressure  nearly  equal  to  that  exerted  upon  one  side  of  it  by  the  wind.    If  thie  W-^** 

is  a  weak  one  the  immediate  result  is  that  it  is  burst  asunder.    If  it  is  a  r* — 

as  it  evidently  was  iu  this  case,  the  compressed  air,  acting  on  the  one  i 
ground,  and  on  the  other  side  on  the  insiue  of  the  house  will,  if  the  oc 
sufficiently  great,  lift  the  house.    The  area  of  the  floor  of  the  house  in  4. 
480  square  feet,  and  its  weight  was  twenty  tons.    The  pressure  per  sq^nare  \ 
perpendicularly  to  the  area  of  the  floor,  required,  in  order  to  lin  the  house,  y 
fore  83.3  pounds.    But  the  force  actually  exerted  did  not  alone  suffice  to  fail  t 
ing.    It  must  have  raised  it  in  a  very  brief  period  to  a  height  of  16  feet ;  fbc  l^»   * 
tion  of  the  wind  urging  it  forward  was  yet  in  full  operation.    If  we  snppoiffe  iLat 


the  wind  would  also  be  lost  by  escaping  through  openings.    Further,  as  smaK  mm^ 


house  was  lifted  from  the  ground  the  resistance  to  the  wind,  and  theretev  im»  «-«>= 
pression  in  the  interior  of  the  house,  would  be  in  a  great  measure  removeA.  JL  fa  »•- 
ure  of  200  pounds  per  square  foot  would  appear,  therefore,  inadequate  l» 
the  work  ;  that  is,  a  pressure  of  the  wind,  or  a  Telocity  of  two  hundred    ^'^ 

It  is  readily  perceived  that  a  body  which  is  being  accelerated  by  the 
partially  presents  its  under  surface  to  it,  have  the  action  of  gravity  op<»a  ««  ^mmr 
acted  according  to  the  extent  of  the  surface  exposed,  &c.    Soch,  I  eottcaw^,  w^ 
manner  in  which  the  houses,  while  traveling  forward,  were  in  the  main  jMrxS^"  a*  •«» 
of  the  effects  of  gravity. 
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The  extreme  difficulty  of  obtainiDe  even  an  approximation  to  the  velocity  of  the 
wind  is  very  appreciable  in  these  oalculations.  in  my  opinion  the  best  case  is  that  of 
14,  becanse  of  its  remaining  firmly  on  the  ground.  The  total  weight  of  itself  and  con- 
tents was  also  easily  obtained.  I  therefore  conclude  that  since  the  wind  in  this  case 
had  a  Telocity  exceeding  two  hnudred  and  sixteen  miles  per  hour,  that  it  had  a  ve- 
locity equally  great  over  a  large  portion  of  its  path,  and  at  particular  points  some- 
times greater. 

A  hone  or  a  cow  of  1,000  pounds  weight  does  not  probably  expose  a  greater  surface 
to  the  wind  than  12  square  feet.  Many  cows  and  some  horses  of  this  weight  were  car- 
ried loD^  distances.  The  lifting  force  of  the  wind,  therefore,  must  in  these  cases  have 
exceeded  1,000-1-12  =  83.3  pounds  per  square  foot,  and  its  velocity  129.8  miles  per 
hour  perpendicularly. 

21.  A  stove  weighing  450  pounds  and  exposing  7^  square  feet  of  surface  was  pushed 
12  feet.  Estimating  static  friction  at  one-half  the  weight  the  pressure  must  have  been 
30,7  ponnds  per  square  foot,  and  the  velocity  78.3  miles  horizontally. 

25.  A  log  of  water-elm,  exposing  a  surface  of  17.6  square  feet  and  weighing  2,000 
pounds,  was  carried  50  yards.  It  was  probably  barely  lifted  from  the  ground,  if  it 
was  carried,  because  it  did  not  strike  deeply  into  the  soil  when  it  stopped*.  Its  path 
could  not  be  traced  by  marks  left  on  the  ground.  The  lifting  power  of  the  wind,  in 
order  just  to  balance  gravity,  must  have  been  112.3  pounds  per  square  foot,  represent- 
ing a  perpendicular  velocity  of  149.8  miles.  It  may  be  asked  how  a  perpendicular 
wind  was  possible  close  to  the  ground.  The  answer  in  regard  to  the  log  is  that  the 
horizontal  wind  would  become  compressed  between  the  bulge  of  the  tree  and  the 
[ground.  In  that  case,  however,  the  surface  exposed  is  not  so  large.  The  whole  bears 
imple  evidence  of  a  terrific  but  incalculable  wind. 

3.  An  iron  sausage-machine,  exposing  a  surface  of  48  square  inches,  and  weighing  15 
)onnd8,  was  carried  away.  The  lifting  power  must  have  exceeded  45  pounds  per 
iquare  foot,  which  corresponds  to  a  perpendicular  component  of  94.8  miles. 

6.  A  horse-power  machine,  exposing  a  surface  of  2  square  feet,  and  weighing  2,400 
)ounds,  was  pushed  along  the  ground  for  6  yards.  The  machine  lay  close  upon  the 
ground,  allowing  very  little  scope  for  lifting  power.  The  static  friction  could  not 
lave  been  less  than  one-fourth  the  weight.  Allowing  one-foui^h  the  weight  of  the 
uachine  for  the  lifting  component  of  the  wind,  which  is  undoubtedly  an  exaggeration, 
here  still  remains  a  pressure  of  225  pounds  per  square  foot,  horizontally,  or  a  velocity 
f  two  hundred  and  twelve  miles  per  hour. 

2.  A  beam,  exposing  a  surface  of  7  square  feet,  and  weighing  25  pounds,  was  driven 
ito  the  ground  3  feet  9  inches,  at  an  angle  of  35^.  The  area  of  the  end  of  the  beam  was 
square  inches.  A  columbiaid  10-inch  shell,  when  filled,  weighs  about  100  pounds.  At 
iie  distance  of  100  yards  such  a  shell  penetrated  compact  earth  33  inches.  Its  velocity 
t  the  time  of  impact  would  be  about  1,200  feet  per  second.  The  earth  into  which  the 
eam  was  driven  was  black  mold,  which  had  never,  beyond  the  depth  of  a  few  inches, 
een  disturbed  by  the  plow.  It  was  wet  at  the  time.  If  we  estimate  its  resistance  at 
alf  that  of  compact  earth  it  is  not  likely  we  shall  overrate  it.  The  columbiad  shell 
1  these  premises  would  have  penetrated  the  mold  66  inches.  The  area  of  a  great 
rcle  of  the  ball  is  78.54  inches.  The  weight,  therefore,  for  the  square  inch  of  resist- 
ig  surface  amounts  to  100  -^  78.54  =  1.27  pounds.  The  weight  of  the  beam  per  square 
ch  of  its  end  is  25  -f-  8=3.1  pounds.    We  have,  therefore,  the  following  equation  : 

1.27  X  45  X  (1200)- 

3.1X60  "~^^ 

hen  X  is  the  velocity  of  the  beam  in  feet  per  second,  =:  634  feet.  This  gives  the  beam 
velocity  of  432.3  miles  per  hour,  which  is  evidently  erroneous,  for  it  was  accelerated 
this  enormous  velocity  within  a  space  of  35  yards.    Gravitv  acting  through  this 

stance  could  only  have  produced  a  velocity  of  82  feet.  Since  the  force  is  as  the  square 
the  velocity,  the  following  equation  gives  the  force  of  the  wind  upon  the  beam : 

'^L2^2 —  ^^  force  =:  2,233  pounds  pressure.    Since  the  surface  upon  which  this  force 

[18  exerted  did  not  exceed  0.7  square  foot,  the  above  pressure  has  to  be  increased  by 
le-fourth  its  amount  in  order  to  obtain  the  pressure  per  square  foot.  The  result  is 
erefore  evidently  very  erroneous. 

Calculations  from  similar  data  give  like  stupendous  results.  Perhaps,  however, 
e  apparently  prodigious  velocities  imparted  to  these  fiying  timbers  may  point  to  the 
:t  that  at  some  elevation  above  the  ground  the  velocity  of  the  wind  was  vastly 
eater  than  at  the  suriace.  It  may  be  also  that  the  timbers  were  carried  to  a  great 
»vation,  and  thus  owed  a  large  part  of  their  rapidity  of  motion  to  gravity.  Theie 
alBO  much  uncertainty  concerning  the  resistance  of  soils.  I  shall,  therefore,  leave 
e  remaining  data  uncalculated,  as  involving  too  many  unknown  quantities. 
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The  amount  of  the  precipitation. 

It  TV  as  io)  possible  to  obtain  more  tbaa  geueralities  on  this  bead.  Tbere  were  do  r&* 
gauge  nieasnreiuents  so  far  as  I  could  learn.  At  Davenport,  bowever,  m  few  iiui«>  iv 
wbere  damage  was  done  on  tbe  Mississippi,  tbere  fell,  on  Maj^22, 1.35iQcbea,  u  tb**' 
by  the  signal-service  reports.  From  tbe  description  of  tbe  rain  to  the  north  of  the  fii 
nel,  in  Washington  County,  a  greater  quantity  than  this  musi  have  fallen  at  manj  pUt'* 
It  is  not,  therefore,  likely  that  we  shall  overestimate  the  amount  when  weaasamei::!: 
two  inches  of  rain  fell  over  an  area  ten  miles  in  width.    Since  the  tornado  XTvri*^ 

thirty  miles  per  hour,  this  gives  a  ram-fall  per  minute  of s-,.,^ 

23,232,000  cubic  feet.  * '  '^- 

Tornado  dynamics. 

A  cubic  foot  of  water  weighs  1,000  ounces.    The   weight  of  water   which  fell  ik- 
23232000  X 1000 
minute  was,  therefore,  — -^  j^ ==  1,452,000,000  pounds.    It  is  not^  probibU. . 

exaggeration  to  assume  that  this  mass  of  water  fell  on  an  average  6   miles  or  s  v 

This  gives  a  horse-power  of  y*''-???^^-^]^^^^  generated  by  :. 

falling  water.  AJUUO 

From  the  calculations  of  the  velocity  of  the  wind,  it  is  not  probable  that,  wlirt  •• 
assume,  at  tbe  distance  of  100  yards  from  tbe  center,  an  average  velocity  of  Vi>'  a.  '* 
per  hour,  we  overrate  it.    The  angle  (p.  108H)  which  the  wind  made  with  the  ux. 
was  probably  about  25''.    The  wind,  therefore,  on  these  bases,  enters  a  cyljud«f  c-: 
yards  radius  at  tbe  rate  of  50  miles  per  hour  or  4,400  feet  per  minute. 

From  the  calculations  of  tbe  height  of  the  centripetal  current,  we  have  seen  tl>' 
probably  extended  over  two  miles.    Let  us  assume  that  its  height  was  two  uuIa 
us  assume  also  that  the  velocity  with  which  tbe  wind  entered  tne  cylinder  wait*. . 
great  throughout  its  length.    We  have  then  the  following  data  for  calenlatis:  - 
quantity  of  air  which  enters  this  cylinder  of  100  yards  radius,  or  62S.31d  yanb  cr*: 
ference  per  minute.    It  amounts  to  (628.318x3)  X  4,400  x  (2xl,T(j0x3)  caUk  *•  - 
87,582,502,656,000  cubic  feet.    Since  this  volume  is  calculated  from  the  meci-'  *^ 
effects  or  force  of  tbe  wind,  and  since  tbe  relation  between  tbe  force  and  tbe  Te>  ' 
tbe  wind  is  calculated  for  tbe  average  pressure,  it  matters  not  in  calculating  t:'"-^ 
of  tbe  ubove  volume  of  air  what  tbe  barometric  pressure  was  at  tbe   distaatv 
yards  from  the  center.    The  difference  of  pressure  due  to  elevation  most,  bow* 
calculated.    Since  the  average  pressure  at  sea-level  is  about  thirty  inchea,  at  ra- 
tion of  one  mile  about  24.60  inches,  and  an   elevation   of    two   miles    abost  t  • 
inches,  and  taking  into  account  tbe  correction  due  to  the  elevation  of  tiw  «*•-* 
over    which    the    tornado   passeil,  24    inches   wonld    be    about  the    mean  f"* 
up  to  two  miles  of  elevation.    Tbe  density  of  tbe  air  varies  with  tbe  tevpcn. 
From  tbe   data  given    on  page    101»3,  tbe  temperature    around    tbe    ttwaadf  - 
have    been,  at    a    fair  exposuie,   about  76°,  but  was  in    deep-wooded   av-.-*- 
doubt  much  greater.    Since  the  temperature  diminishes  1^  for  every  300  or  4t*>  > 
elevation,  we  may  assume  the  average  temperature  to  have  been  within  th«  Kr.^- 
tbe  centripetal  current  about  60  \    The  relative  humidity  (p.  1072)  was  aboat  '^ 
cent. 

The  weight  of  a  cubic  foot  of  air,  at  a  pressure  of  24  inches,  a  temperatisn'   * 
and  a  relative  humidity  of  65  per  cent.,  is  426  grs.,  or  thereabout.  The  total  wet^bt  •■* 

therefore,  entering  the  column  per  minute  amounts  to  ^^^^j^^^*^  ^  ^^  ^  *  - 

020,875,922  ponnds.    This  weight  of  air  moves  by  hypothesis  at  the  rate  «f  sar  b»--  * 
and  twenty  miles  per  hour,  or  of  170  feet  per  second.    This  velocity  is  acquired  fr  - 
acceleration  due  to  giavity  in  falling  through  a  space  of  A*i\  feet     The  po«rr. '  *  ' 
fore,  generated  by   this  mass  of  air  moving  with  the  given  velocity  anj-*:** 
53300^)975922X481  _  77,689,092,161,166  horse-power. 

The  latent  heat  of  evaporation  amounts  to  al>out  1.000^.    Confte^iueoUr:: 
densation  of   1,452,000,000  pounds    of  vapor  is  accompanied  by   the   ena^rr-. 
1,452,000,000  X  1,000  calorics  or  pound-degrees  of  heat.    The  specific  thervat  c&*.«* 
of  air,  as  compared  with  water,  is  as  .237  to  1.    The  number  of  def^iwx  tV*^ 
which  this  amount  of  heat  wonld  raise  1  pound  of  air,  is  l,452,000,OOll.€i**v 
6,126,582,278,481  degrees.    But  the  pressure  remaining  the  same,  air  expasAf'  «  * 
of  its  volume  for  every  accretion  or  1  degree  of  temperature.    This  %asoeat  •-  • 
would,  therefore,  expand  1  pound  of  air,  6,126.582,278,481  H-  491  =  12,477,T^.21>-- 
A  cnbic  foot  of  air  at  30  inches  pressure,  60^  temperature,  and  baviii|;  a  trial.  <* 
midity  of  65  per  cent.,  weighs  538.6  grains.    A  pound  of  such  air,  therelorr.  ^ 
7,000  -f-  533.6= 12.99  cubic  feet  =  or  very  nearly  13  cubic  feet.  A  pound  of  air.  tfc^ 
in  doubling  its  volume  must,  the  pressure  remaining  15  pounds  nee  squarr  laci  *•* 
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weight  of  13  X  144  X  15  =  28,080  pounds  through  1  foot.    The  total  amount  of  work^ 
therefore,  performed  by  one  pound  of  air,  while  expanding  under  a  pressure  of  15 
poiiDfls  per  square  inch  to  12,477,764,315  times  its  original  bulk,  is  12,477,764,315  X 
2^,080  foot-pounds.      This    amount    of   work    accomplished    per    minute    demands- 
m'uWmx^O?0  _  io,6ir,443,0&U8  horsc-power. 

We  thus  see  that  the  power  generated  by  the  condensation  of  the  amount  of  vapor 

estimated  as  having  been  precipitated  is  much  less  than  that  calculated  to  have  been 

)roduce<l  by  the  velocity  of  the  centripetal  winds.    Theoretically  this  power  should 

be  dimiDinhed  by  the  amount  of  expansion  counteracted  b3^  the  removal  of  so  large  a 

mass  of  vapor.    Practically,  however,  it  seems  probable  that  this  removal  of  vapor, 

while  increasing  the  specific  gravity  of  the  air,  yet  when  taking  place  with  great 

rapidity  serves  rather  to  increase  the  rarefaction. 

The  horse-power  required  to  raise  5,330,020,875,922  pounds  to  a  height  of  five  miles- 

per  minnte  amounts  to  ^'^^^^^^^^^^^^j^p<}lP^><^  =  4,264,016,700,737.6  horsc-power. 

These  figures  convey  a  better  idea  of  the  tremendous  power  of  the  tornado  than  any 
mere  verbal  descriptfon  could  do.  They  also  show  that  the  power  evolved  by  the 
[condensation  of  vapor,  while  enormous,  is  by  no  means  sufficient  to  supply  the  whole 
»nergy  developed  by  the  tornado.  We  must  therefore  look  for  another  source  of 
power.  This  is  no  doubt  to  be  found  in  the  destruction  of  the  atmospheric  equilibrium 
)y  an  abnormally- warm  southerly  current  flowing  under  a  much  colder  and  conse- 
piently  specifically  heavier  stratum  of  air.  This  brings  us  to  the  consideration  of  the 
general  atmospheric  conditions  under  which  the  tornado  originated. 

General  atmospheric  conditions^ 

An  area  of  low  barometer  existed  in  the  Mississippi  and  Missouri  Valleys  on  the  20th, 
!lst,  and  22d  of  May,  which  moved  very  slowly  northward.  This  induced  a  southerly 
urrent,  abnormally  warm  for  the  season,  oveV  a  large  portion  of  the  interior  of  the 
ontiuent.  The  result  was  a  series  of  violent  local  storms,  or  spasmodic  atmospheric 
onvulsions,  along  the  whole  southern  declivity  of  low  barometer.  These  storms  were 
enerally  accompanied  by  hail,  and  always  by  lightning.  They  reached  a  climax  in 
be  tornado,  which  is  the  subject  of  this  paper,  and  in  that  which  simultaneously 
evastated  a  portion  of  Kansas.  The  circumstances  under  which  these  terrible  meteors 
rise  are,  therefore,  easy  of  comprehension.  They  are  the  same  as  those  which  produce 
be  beneficent  thunder-shower,  only  they  exist'  in  greater  intensity.  The  warm 
anthem  current^  drawn  toward  the  center  of  low  barometer,  passes  under  much  colder 
nd  heavier  air.  So  long  as  the  greater  specific  gravity  of  a  given  volume  of  the  upper 
;ratum  of  air,  which  is  due  to  a  lower  temperature,  is  balanced  in  the  lower  stratum 
y  the  greater  density,  consequent  upon  greater  pressure  of  the  Eame  volume  of  air, 
>  long  may  the  atmosphere  remain  in  a  state  of  unstable  eqnilibrum.  Anj*  disturbing 
iuse  may,  however,  destroy  this  state  of  unstable  equilibrum,  because  the  moment 
le  pressure  upon  the  underlying  warm  air  becomes  equal  to  that  upon  the  upper 
ratnm,  it  becomes  the  less  dense,  and,  therefore,  specifically  lighter.  Consequently, 
i  soon  OS  an  opening  is  broken  through  the  upper  strata,  the  state  of  unstable  equilib- 
um  18  immediately  destroyed,  and  a  powerful  ascending  cnrrent  formed.  It  is  mani- 
st  that  the  st^ite  of  unstable  equilibrium  may  continue  until  the  density  arising  from 
le  lower  temperature  exceeds  that  arising  from  the  greater  pressure.  The  moment  this 
rcnrs,  the  unstable  equilibrium  is  destroyed.  The  nearer  the  atmosphere  approaches 
» this  condition,  the  more  intense  will  be  the  consequent  convulsion.  It  seems  proba- 
e  that  in  the  case  of  tornadoes  this  total  destruction  of  equilibrium  is  a  frequent,  if 
>t  a  constant,  acconjpaniuient. 

The  i'Jectrical  phenomena. 

On  this  subject  there  is  a  general  harmony  among  the  witnesses.  In  the  lofty  cen- 
ifii^al  cloud  there  was  incessant  thunder  and  lightning;  but  very  little,  if  any  at  all, 
the  centripetal  cloud  and  the  funnel.  One  object,  a  tree,  was  struck  in  the  path  of 
e  Htorm  ;  but  the  discharge  took  place  a  half  hour  before  the  arrival  of  the  funnel, 
le  lightning-rod  said  to  have  been  melted  on  Widow  Dogget's  barn  might  have  been 
nick  long  before,  and  only  noticed  then  because  it  was  blown  down. 
There  was  no  evidence  of  electrical  action  upon  the  trees,  which  were  peeled  and 
i  vered  by  the  storm,  although  there  was  that  broom  appearance  where  the  trees  were 
oken,  which  has  been  referred  to  the  action  of  electricity.  This,  however,  was 
early  due  to  the  straining  of  the  tree  before  it  broke. 

No  one  saw  any  objects  tipped  with  electrical  light  during  the  progress  of  the  me- 
or.     The  telegraph  was  not  interrupted  until  the  wind  blew  down  tne  wires. 
The  electrical  phenomena  must,  therefore,  be  regarded  as  merely  secondary,  as  the 
suit  of  the  very  rapid  condensation  of  the  vapor  of  water  due  to  atmospheric  disturb-  , 
icee  arising  from  other  causes.  Digitized  by  GOOglC 
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Explosion  from  rare/action. 

It  is  the  geucrally  accepted  opinion  that  in  tornadoes  houses  are  frequently  bunt 
asunder  when  the  center  of  the  whirlwind  come«  over  them.  This  is  supposeu  to  be 
accomplished  by  the  ^reat  rarefaction,  which  is  said  to  exist  in  the  center,  aoddeniy 
relieving  the  air  within  the  houses  of  a  large  portion  of  atmospheric  preasare.  The  air 
thus  relieved  of  pressure  immediately  expands  and  blows  the  house  asunder  as  with 
gunpowder.  There  was  not,  so  far  as  I  was  able  to  learn,  a  single  case  in  which  a  boa^ 
was  so  destroyed.  The  houses  were  invariably  demolished  or  blown  from  their  foou- 
Nations  by  a  wind  blowing  in  a  certain  direction.  They  were  generally  poshed  or  car- 
ried a  considerable  distance  bodily,  floor  and  all.  After  striking  the  ground  with  tfar 
foremost  edge  they  turn  partially  over,  thus  exposing  the  floor  to  the  wind.  The  wind 
being  obstructed  by  the  wall  of  the  house  resting  on  the  ground  became  immediately 
compressed  by  the  pressure  from  behind.  The  flobr,  unable  to  stand  this  preasare. 
went  upward,  and  the  whole  interior  of  the  building  became  subjected  to  a  strong 
pressure  due  to  the  compression  of  the  air.  This  pressure  was  more  than  balanced  on 
the  side  struck  by  the  wind.  On  the  otfier  sides  there  was  nothing  to  resist  it.  and  tb^ 
house  was  accordingly  burst  asunder.  Some  of  the  houses,  which  were  carried  forward. 
evidently  reached  the  cent-er  before  striking  the  ground.  Traveling  with  rapidity. 
they  would  cross  the  narrow  interval  of  calm  in  the  eye  of  the  tornado,  if  aach  there  be. 
in  a  small  fraction  of  a  second.  Being  then  struck  by  a  contrary  wind  they  wereshat- 
tered  into  fragments  and  dispersed.  Such  may  have  been  the  case  with  the  haoaes  of 
M.  Davidson  and  Peter  Marsh. 

Some  houses  went  to  pieces  the  moment  the  doors  and  windows  were  blown  in.  Thi» 
takes  place  by  the  same  kind  of  explosion  as  that  mentioned  above,  and  which  is  doe 
to  the  law  that  fluids  press  equally  in  all  directions.  If  a  window  is  blown  in  on  the 
windward  side  of  the  house,  and  there  is  no  outlet  for  the  inrnshing  wind,  the  whol^ 
interior  of  the  house  is  immediately  subjected  to  a  force  e^ual,  or  nearly  ao,  to  that  of 
the  wind.  Explosion  accordingly  takes  place.  In  a  case  of  explosion  of  this  kind  the 
floor  of  the  house  generally  remained,  and  once  at  least  the  windward  side  of  thehoiue 
had  merely  fallen  forward,  when  the  other  sides  had  left  it.  We  have,  therefore,  ample 
proof  of  explosion  by  compression,  but  none  whatever  of  explosion  by  rare£actioo. 
When  the  tornado  was  raging  with  full  fury  no  house  could  possibly  stand  on  iU»  fona- 
dations  until  the  center  came  over  it.  If  the  tornado  was  not  strong  enough  to  blo« 
down  a  house  before  it  reached  the  center,  the  house  remained  standing,  or  was  df- 
molished  by  the  winds  in  the  rear  of  the  storm-center. 

The  belief  that  at  the  center  of  the  tornado  there  exists  a  rarefaction  almost  amoBot 
ing  to  a  vacuum,  is  the  product  of  the  formerly  widely  entertained  theory  that  torna- 
does are  mere  whirls  of  wind,  generated  by  some  such  mechanical  agency  as  thf 
meeting  of  two  opposing  currents.  According  to  this  theory  the  low  barometric  pfe»- 
sure  towards  the  center  is  the  result  of  the  centrifugal  force  generated  by  the  wkrx 
throwing  the  air  away  from  the  center.  Now,  that  we  know  that  the  whirling  moo«c 
is  merely  a  result  impressed  upon  the  winds  rushing  toward  the  center  of  low  preoatv 
by  secondary  causes,  our  views  respecting  the  amount  of  rarefaction  in  the  eye  of  the 
tornado  must  undergo  a  change.  Without  doubt,  the  pressure  there  reaches  its  niah 
mum,  because  thither  the  winds  tend.  That  the  progress  of  the  inrnshing  winda  i»  de- 
layed by  centrifugal  force  is  certain,  and  as  soon  as  the  centrifugal  force  becomes  equal 
to*^  the  centripetal  the  wind  will  cease  to  be  accelerated  towara  the  center.  At  that 
point  they  will  ascend  circling,  and  losing  part  of  their  cironlar  motion  by  frtctioo  will 
be  drawn  nearer  the  center  until  it  becomes  the  focus  of  most  rapidly  ascending  wimb. 

The  fact  that  there  were  no  evidences  of  the  bark  of  trees  having  been  torn  off  br 
the  sudden  evaporation  of  the  juices  of  the  trees,  due  to  the  relief  from  pressure,  ha» 
already  in  the  statement  of  facts  been  sufficiently  insisted  ui>on. 

The  teniperatut'e  at  the  center. 

A  great  many  witnesses  felt  somewhat  cold  as  the  storm  possed  over  them.  The  ten- 
perature  is  easily  calculated.  We  have  assumed,  from  the  data,  an  average  tempen- 
tureof  76<^  on  the  surface  of  the  ground,  and  a  relative  humidity  of  65  per  cent.  Th:» 
gives  a  dew-point  of  63^  or  thereabout.  This  sudden  decrease  of  13-,  together  vith 
the  wet,  is  sufficient  to  account  for  the  coolness  experienced. 

The  amount  of  rarefaction  necessary  to  produce  this  diminution  of  tentptratMrr. 

The  lowering  of  the  temperature  at  the  center  of  the  tornado  is  due  to  the  work  per- 
formed by  the  air  in  expanding  under  diminishing  pressure.  The  amonnt  of  tht»  ex- 
pansion, and  consequently  of  the  diminution  df  pressure,  is  easily  obtained  from  the 

equation  ^_q  =  f    ^,*  j       ,  (Zeuner's  Grundziige,  p.  131,)  where  a  =  co>eAcieot  •-*( 

expansion  =  491,  f  =  initial  temperature  —  3^,  ^  =  final  temperature^—  3*2,  r^m'n*' 
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Yoliiine;  rt  :=  final  volnme,  and  x  =  the  relation  between  tke  tbermal  capacities  of  the  air 
with  constant  volume  and  with  constant  pressure  =  1.41.  The  initial  temperature  in 
the  case  of  the  tornado  =  76^,  and  the  final  temperature  63*^.    Consequently,  (  =  76  — 

32=44,  and  fi=  63 -32=31.     Let  us  take  r  =  l.    Then  4|^^^/^ -pY""\  or 

|3o^=i'i  '  J  It  1=1  ^22  1*^=1.6219.  A  cubic  foot  of  air,  therefore,  expands  in  pass 
ing  from  the  circumference  to  the  center  to  1.8219  cubic  feet.  But  the  pressure  is  in- 
versely as  the  volume.    Therefore,  since  the  initial  pressure  was  28.5,  i-^^^=:  the 

~  1.8219 

pressure  when  the  dew-point  is  reached  and  the  funnel  commences,  =  15.69  inches. 
Thisffives  a  diminution  of  12.81  inches,  corresponding  to  a  pressure  of  about  6.40 
pounds  per  square  inch,  or  922  pounds  per  square  foot,  an  amount  of  x>otential  energy 
more  than  sntficient  to  account  for  all  the  phenomena. 

The  form  and  dimensions  of  the  visible  funnel  did  not,  therefore,  depend  upon  the 
diminution  of  pres^re  alone,  but  also  upon  the  temperature  and  relative  humidity  of 
the  inmshing  winds.  Its  presence  accordingly  does  not  indicate  a  certain  invariable 
velocity  of  the  wind.  When  the  air  is  moist,  as  it  always  is  over  the  sea,  a  very  small 
diminntion  of  pressure,  and  cou8e<][ueutly  a  comparatively  light  wind,  would  suffice  to 
develop  the  phenomenon  of  a  visible  funnel.  When,  on  the  contrary,  the  air  is  very 
dry,  winds  of  the  utmost  possible  violence  could  be  produced  without  a  visible  funnel. 
The  funnel  of  dark  cloud,  therefore,  by  no  means  indicates  the  limits  of  the  ascend- 
ing current.  This  renders  the  explanation  of  the  hovering  up  and  down  of  the  lower 
end  of  the  funnel  easy  of  comprehension.  Varying  humidity  along  the  path  of  the 
tornado  would  be  sufficient  to  produce  this  phenomenon. 

As  the  air  ascends  the  pressure  diminishes,  and  the  funnel  consequently  increases  in 
width.  The  diminution  of  pressure  perpendicularly  is  symmetrical,  and  the  result  is 
the  symmetry  of  the  form  of  the  funnel-  ^ 

Did  the  tornado  carry  up  water f  Beyond  a  doubt;  but  just  as  it  carried  up  any 
other  body.  Water,  rea<fily  separating  into  small  portions  under  the  action  of  the 
wind,  would  be  much  more  likely  to  reach  the  summit  of  the  cloud  than  particles  of 
8olid  matter,  however  fine.  It  is  a  common  belief,  not  merely  among  the  many  but 
among  men  of  science,  that  evaporation  takes  place  rapidly  within  the  vortex  of  the 
tornado  or  water-spout.  The  fact  that  the  dark  funnel  is  merely  a  cloud  formed  by 
the  condensation  of  the  vapor  of  air,  the  temperature  of  which  has  fallen  below  the 
dew-point,  is  sufficient  to  show  the  impossibiUty  of  this.  Water,  therefore,  does  not 
add  to  the  power  of  the  tornado.  It  passes  up  as  a  liquid  and  comes  down  as  a  liquid 
or  solid.  Even  if  it  were  evaporated  by  the  tornado  it  would  require  precisely  the 
same  amount  of  heat  to  evaporate  it  as  it  would  give  forth  upon  being  again  con- 
densed. 

The  sound. 

Its  londness  was  extreme,  yet  of  snch  a  nature  as  to  drown  all  other  sounds  without 
stuuning.  A  man  could  stand  by  his  house,  as  it  was  shivered  to  pieces,  and  not  hear 
the  noise  of  its  breaking.  Many  likened  it  to  heavy  railroad-trains.  To  a  few  it 
appeared  like  the  hnm  and  whir  of  innumerable  machinery.  To  others  it  resembled 
the  roaring  of  the  ocean,  along  a  rocky  shore,  in  a  storm.  To  the  soldier  it  recalled 
the  rolling  thunder  of  the  battle-field.  Those  who  were  nearest  to  it  were  not  aware 
of  its  terrific  loudness. 

B.  Whitaker  heard  it,  together  with  others,  at  the  distance  of  sixty  miles.  He  says 
that  even  at  that  distance  it  indicated  great  force.  Doubtless  it  was  heard  much 
rarther,  but  excited  no  attention,  being  attributed  to  some  other  cause.  The  baro- 
iietric  ^adient  inclined  from  Mr.  Whitaker  to  the  tornado,  consequently  the  propa- 
ratioa  of  the  sound  received  no  help  from  the  wind.  Thunder  has  very  seldom  been 
leanl  at  a  greater  distance  than  ten  miles.  The  sound  of  the  tornado  was  therefore 
lix  times  londer  than  the  loudest  thunder.  Heavy  cannonading  has  been  heard, 
t  is  said,  at  the  distance  of  ninety  miles,  and  *^the  report  of  a  volcano  at  St.  Vincent 
va9  heard  at  Demerara,  three  hundfed  miles  oftV  The  voice  of  the  tornado  is,  there- 
'ore,  one  of  the  strongest  known  to  art  or  nature. 

The  dleiancee  to  which  bodies  were  carried. 

Leaves  fell  at  Keota  and  Prairie  City  which  must  have  been  carried  four  miles, 
abutters  were  carried  three  miles.  A  tire  of  a  wagon- wheel  was  carried  two  miles.  A 
»ig  was  carried  one  and  one-fourth  miles.  Doubtless  many  heavy  bodies  were  carried 
riach  farther  than  any  of  these  instances.  Wagons  and  pigs,  &c.,  disappeared,  and 
he  owners  could  find  no  trace  of  them.  Only  the  ruins  which  were  carried  the  shortest 
listance  were  recognized.    There  is  no  evidence,  however,  of  anything  heavier  than 
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leaves  and  mud  having  traveled  farther  than  a  mile  from  the  vortex.  They  were 
carried  along  with  it,  it  may  be,  for  ten  miles.  This  proves  that  these  bodies  either 
never  reached  so  high  as  the  centrifugal  cloud,  or,  if  they  did  so,  were  carried  a^n 
into  the  vort«x  before  reaching  the  ground.  Hail  fell  at  Sigoumey,  foar  miles  from 
the  center,  containing  fragments  of  grass  and  leaves,  and  particles  of  mud.  These. 
therefore,  were  carried  up  into  the  centrifugal  cloud,  and  were  probably  scattered  over 
the  whole  region  visited  by  the  rain  and  hail  storm. 

Why  the  hail  generally  preceded  the  rain. 

A  drop  of  rain  of  the  larjpjest  dimensions,  falling  through  air  of  an  average  pressure 
cannot  exceed  a  velocity  of  M  feet  per  second.  A  bail,  however,  weighing  \  pound  and 
measuring  4  inches  in  diameter  can  acquire  a  much  greater  velocity.  The  area  of  a 
circle  4  inches  in  diameter  is  12.o66  inches,  or  say  I2j  inches.  Before  the  motion  of 
the  hail  ceases  to  be  accelerated  the  air  must  oppose  it  with  a  resistance  equal  to  it^ 
weight.  A  spherical  surface  experiences  theoretically  in  its  passage  through  the  air 
only  half  that  opposed  to  a  plain  surface.  The  roughness  of  the  hail  would  consider- 
ably increase  the  retardation  ;  but  this  would  probably  be  more'than  connterbalanctsi 
by  the  fact  that  all  of  the  hail  were,  more  or  less,  flattene<l  and  cake-shaped,  thn-» 
allowing  the  hail  to  assume  in  falling  a  position  of  least  resistance.    Hence,  the  air 

must  oppose  the  hail  with  a  pressure  of  Li=  11.5  pounds  per  square  foot  before  it# 

motion  ceases  to  be  accelerated.  This  corresponds  to  a  velocity  of  forty-eight  mil*-* 
per  hour,  or  70.4  feet  per  second.  Since  the  resistance  of  the  air  is  directly  &<»  thi^ 
density,  the  velocity  possible  to  be  attained  would  be  double<l  at  the  height  of  tbrw  or 
four  miles.  We  thus  perceive  that  the  hail,  although  perhaps  formed  at  a  greater  tr ir- 
vation  than  the  rain,  can  yet,  when  large,  reach  the  grouncl  before  it. 

The  enormous  height  from  which  the  hail  fell,  aud  the  vast  thickness  of  the  doc*'., 
^oes  away  with  the  difficulty  which  many  have  experienced  of  conceiving  how  h^  1 
can  be  sustained  a  sufficient  length  of  time  in  the  air  to  allow  it  to  grow  to  such  lar^ 
proportions. 

The  light  which  the  tornado  throws  upon  the  higher  currents  of  the  atmosphere  * 
valuable.  At  a  height  of  from  ten  to  tifteeu  miles,  there  was  in  Iowa  a  rapid  carrei* 
to  the  northeast. 

The  predominance  of  winds  blowing  paralhl  to  the  path  of  the  tornado. 

The  width  of  the  destruction  on  the  right  of  the  center  of  the  storm-path  wa#*,  ^^ 
have  seen,  always  greater  than  that  on  the  left.  Another  fact  of  the  same  siguificam-e  :< 
that  the  tornado,  when  it  first  commences  its  destructive  career,  and  when  the  bU^■k 
funnel  hovers  over  the  surface  of  the  ground  without  touching  it,  manifests  itself  as?  * 
wind  blowing  in  the  line  of  the  storm.  The  reason  is  evident.  The  winds  blowing  .ri 
spirals  toward  the  center  had,  in  addition  to  a  motion  along  the  spirals,  a  im<>»t 
as  constituent  parts  of  the  storm  in  the  direction  of  its  path  and  at  the  rate  of  thiriT 
miles  per  hour.  This  increased  the  velocity  of  the  winds  on  the  right  of  the  center, 
and  diminished  that  of  those  on  the  left  of  ft.  The  general  barometric  gradient  Wr  z 
inclined  from  south  to  north,  tended  also  toiucrease  the  velocity  of  the  southeily  wir..* 
and  diminish  that  of  the  northerly. 

The  tornado  in  Illinois, 

The  general  appearance  of  the  tornado,  as  a  whole,  in  Illinois,  was  somexirbat  didrr- 
ent  from  that  which  it  presented  in  Iowa.  The  ascending  column  of  air  was  no  loOiT-* 
on  one  side  of  the  centrifugal  cloud,  but  apparently  near  its  center.  Hence  the  »  '- 
nesses  generally  describe  the  cloud,  as  it  approached,  as  consisting  of  a  dark  cV«»od  ro 
the  northwest,  a  less  dark  to  the  southwest,  and  a  clearer  space  betwevn.  Mr  K— 
saw  what  he  conceived  to  be  three  streaks  of  rain,  when  the  tornado  was  yet  m*  •* 
from  him,  with  clearer  spaces  between  them.  My  own  conception  is  that  the  rsin  f«->l 
so  densely  on  both  sides  of  the  whirl  as  to  be  perfectly  black,  and  the  clearer  p<»rt'.«v3. 
through  which  some  of  the  witnesses  saw  the  sky,  was  directly  under  the  whirling  ck>c«X 
and  before  the  funnel  reached  to  the  earth.  Mr.  Roe,  I  believe,  saw  the  two  de*rei«  - 
ing  sheets  of  rain  and  t.he  funnel,  now  reaching  to  the  earth,  extending  down  betwr»t 
them,  with  clearer  intervals  on  either  side.  The  fact  that  the  cloud  now  extended  ca 
both  sides  of  the  funnel,  and  that  the  sun  was  bending  toward  the  western  hori^v• . 
from  which  the  storm  was  approaching,  rendered  accurate  observation  very  diffic-*!- 
Hence  comparatively  few  persons  saw  the  funnel  distinctly.  Hence  the  disagreem'-J » 
of  the  witnesses  as  to  the  direction  of  revolution.  In  Iowa  all  circumstances  had  cea- 
bined  in  order  to  render  precise  obs-ervation  easy.  lu  Illinois  the  very  rever»  was  t*.- 
case.    I  shall,  therefore,  treat  this  portion  of  the  eul  ject  in  a  few  gejieral  rcioafiv 
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)niado  developed  energy  in  this  State  qnite  as  great  as  that  displayed  in  Iowa. 
tioQ  of  revolntion  was  the  same.  The  disposition  of  the  rains  was  precisely 
It  showed  the  same,  and  even  a  greater,  partiality  for  water-conrses,  turning 
'  from  its  course  in  order  to  follow  them.  Its  direction  yaried  between  north- 
southeast,  and  was  in  the  main  easterly.  At  the  moment  when  its  Telocity 
ed,  and  before  reaching  Spoon  River,  it  ponrod  down,  close  to  the  whirlwind, 
I OD  its  very  path,  a  perfect  cataract  of  water.  The  height  of  the  clond  mnst 
m  Terr  great,  for  it  was  seen  in  the  west  for  honrs  prey  ions  to  its  advent. 
IS  less  hail,  and  the  sound  was  not  so  generally  noticed  as  in  Iowa. 

The  identity  of  the  tornado  in  Iowa  with  that  in  IHitiois. 

ost  track  of,  the  Iowa  tornado  was  close  upon  the  Iowa  River,  and  traveling 
theast.  Its  general  coarse  had,  however,  been  easterly.  A  very  severe  rain- 
sed  over  the  district  between  its  point  of  disappearance  and  the  Mississippi 
rains  were  delayed  by  it  and  bridges  washed  away.  On  the  Mississippi  itself 
a^e  was  done  to  shipping  by  a  violent  gust  of  wind,  which  accompanied  the 
Monmoath  there  was  a  severe  thunder-storm.  Twenty  miles  to  the  south  of 
ado  ap:ain  struck  the  ground.  It  was  at  Yonngstown  at  5.45  p.  m.,  oj  thereby. 
[cKee's  honse,  north  of  Washington,  Iowa,  to  Yonngstown,  is  a  distance  of 
y-three  miles  in  a  straight  line.  The  tornado  was  at  McKee's  honse  at  3.10 
e  difference  between  5.45  and  3.10  is  2.35.  The  discrepancy  due  to 
is  fonr  minutes,  very  nearly.  The  time,  therefore,  consumed  by  the  storm 
g  from  opposite  Washington,  Iowa,  to  Youngstown,  III.,  was  2  hoars  31 
r  2i  hours ;  63  -f-  2^  =  25j^,  which  is,  therefore,  the  velocity  of  the  storm,  in 
lOur,  in  a  straight  line.  The  length  of  the  journey  was  materially  increased 
^kedness  of  the  path.    This  brings  the  velocity  nearly  up  to  that  with  which 

traversed  Keokuk  and  Washington  Counties,  Iowa.  These  facts,  taken  in 
,  irresistibly  lead  me  to  the  conclusion  that  the  tornadoes  in  the  two  States 
I  the  same. 

t  where  the  tornado  first  struck  the  gronnd,  on  South  Skunk  River,  is  situ- 
20^  west  longitude  and  41^  15'  north  latitude.  It  was  finally  lost  track  of 
,  in  89^  37'  west  longitude  and  40*^  40'  north  latitude.  The  whole  motion 
a<lo,  therefore,  was  2^  43'  east  and  35'  south,  or  one  hundred  and  forty- 
east  and  forty-one  miles  south.  The  mean  direction  of  its  path  was  24^ 
d  65°  9'  east,  and  its  whole  motion  one  hundred  and  forty-nine  miles.    The 

of  its  path  renders  its  actual  motion  considerably  greater. 
;st  thanks  are  due  to  Elias  Colbert,  of  the  Chicago  Tribune,  and  the  editors 
newspapers  at  Washington  and  Sigourney,  Iowa,  for  assistance  rendered, 
lly  for  publishing  an  extensive  list  of  questions  concerning  the  tornado, 
id  for  me  valuable  information  from  persons  residing  at  a  distance. 

JAS.  MACKINTOSH, 
Observer f  Signal- Service,  U.  S,  A. 
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iter  that  was  iound  to  exist  in  Dakota  on  the  morning  of  April  13,  con- 
ping  itself  slowly  over  Nebraska  and  Kansas  during  the  afternoon  and 
reatening  weather  and  southeasterly  winds  in  the  Upper  Mississippi  and 
y.s.  Breckenridge,  Minn.,  reported  heavy  snow  the  following  mornine,  with 
y  winds.  The  stoi-m  now  commenced  moving  eastward  toward  the  lakes, 
jary  signals,  ordered  up  on  the  previous  day,  heralded  its  advent, 
a  on  the  afternoon  of  April  14,  it  appeared  to  be  moving  remarkably  slow, 
«nre  was  diminishing  verjr  rapidly  eastward  to  Lake  Erie.  After  reach- 
le  midnight  reports  of  April  15  showed  that  the  storm-center  had  divided 
imber  of  small  but  very  distinct  areas  of  barometric  depressions,  extend- 
to  the  AUeghanies,  with  threatening  and  rainy  weather  in  the  Ohio 
several  small  storm-centers  united  again  during  the  following  day, 
ption  of  one,  w^ich  moved  southeastwardly  into  the  Carolinas.  The 
enter  now  changed  its  easterly  course  to  a  northeasterly  direction, 
I  the  lower  lakes,  but  making  very  little  progress ;  so  much  so,  that  the 
1  almost  stationary  in  Southern  Michigan  for  sixteen  consecutive-hours,   t 
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The  small  area  that  had  moved  into  the  Carolinas  also  changed  its  direction,  and  ap- 
peared as  a  well-developed  storm  on  the  coast  of  New  Jersey  on  the  afternoon  of  Apn. 
17.  That  area  of  low  harometer  which  was  over  Illinois,  Soatheru  Michigan,  and  tbr 
Ohio  Valley  on  the  16th,  continued  over  neariy  the  same  portion  of  coantiy,  witi 
special  storm-centers  in  Indiana  and  Lake  Huron,  up  to  the  night  of  the  17th,  wheo  n 
moved  northeastwardlv  to  Lake  Ontario  hy  the  morning  of  the  18th,  where  it  prevailed 
as  a  very  large  area  of  low  pressure  over  the  entire  lake  region  on  the  afternoon  of  the 
18th.  The  midnight  reports  of  this  date,  however,  showea  the  storm  to  be  comfin«d  U* 
the  Saint  Lawrence  Valley,  with  rain  and  snow  and  brisk  westerly  winds  over  t\» 
lakes.  Moving  along  the  Saint  Lawrence,  it  again  united  over  New  Brunswick  wttJi 
that  portion  which  had  been  moving  along  the  Atlantic  coast,  and  then  disappeared  bts 
yond  the  limits  of  our  stations.  During  the  six  days  that  this  storm  had  been  centra 
in  the  United  States,  its  frequent  changes  of  direction,  its  dividing  and  reanttin; 
have  made  it,  in  many  respects,  one  of  the  most  remarkable  storms  traced  by  the  signi. 
service  since  its  organization.  Lake-navigation  being  still  closed,  no  disasters occurr*. 
to  shipping,  yet  its  severity  was  felt  in  most  lake  ports,  which  had,  however,  been  dc; 
warned  of  its  approach. 


Paper  32. 


CHRONOLOGICAL  LIST  OF  AURORAS  OBSERVED  AT  THE  RESPECXrVE  SIG- 
NAL-SERVICE STATIONS  FROM  NOVEMBER  11,  1870,  TO  JULY  31,  1873.  IN- 
CLUSIVE. 


Note. — The  dates  are  those  of  the  evening  of  the  night  of  the  aurora,  or  of  t^ 
nearest  11  p.  m.  observation,  or  according  to  astronomical  reckoning. 

f  placed  before  the  name  of  a  station  indicates  that  the  observed  light  may  poasiU.v 
not  nave  been  an  aurora. 

f  placed  after  the  name'  of  a  station  indicates  that  the  date  is  doubtful,  and  may  be 
1  day  in  error. 


1870. 

Nov.  11. 

17. 

18. 

19. 

1. 

17. 

1871. 

Jan.   13. 

19. 

31. 

7. 

9. 

10. 

11. 

12. 


Deo. 


Feb. 


13. 
14. 
15. 
21. 
24. 

25. 

26. 

Mar.  10. 

17, 

18. 
24. 
26. 
27. 
31. 
Apr.     1. 


New  York. 

Chicago. 

Chicago. 

Chicago. 

Milwaukee. 

Washington. 

Oswego. 

Du  Luth. 

New  Orleans. 

Mt.  Washington. 

Du  Luth. 

Du  Luth. 

Boston. 

Detroit. 

Toledo. 

Du  Luth. 

Boston. 

Du  Luth. 

Mt.  Washington. 

Buffalo. 

Rochester. 

Chicago. 

Chicago. 

Mt.  Washington. 

Buffalo. 

Du  Luth. 

Chicago. 

Chicago. 

Du  Luth. 

Du  Luth. 

Oswego. 

Chicago. 


Rochester. 


Mt.  Washington. 
Mt.  Washington. 


St.  Paul. 
Du  Luth. 
Du  Luth. 

St.  Paul. 


Rochester. 
Chicago. 


Cheyenne. 
Cleveland. 

Oswego. 


Cleveland. 


Mt.  Washington. 

Omaha.  St.  Paul. 

Mt.  Washington. 


Detroit. 


Du  Lath. 


Chicago.  Detroit 

Indianapolis.  Toledo. 


Detroit. 
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[ir.      9.  Chicago. 

Cleveland. 

Detroit. 

Du  Luth. 

Indianapolis. 

Oswego. 

Rochester. 

Toledo. 

Wilmington. 

13.  Boston. 

Buffalo. 

Chicago. 

Cleveland. 

Detroit. 

Du  Luth. 

Indianapolis. 

New  Loudon. 

Oswego. 

Portland,  Me. 

Rochester. 

St.  Paul. 

14.  Detroit. 

Oswego. 

Portland,  Me. 

IG.  Buffalo. 

17.  Boston. 

Baltimore. 

Buffalo. 

Memphis. 

Omaha. 

Oswego. 

Rochester. 

20.  Rochester. 

23.  Boston. 

Mt.  Washington. 

New  London. 

Oswego. 

Rochester. 

Toledo. 

2S.  Oswego. 

Rochester. 

ly     8.  Boston. 

Chicago. 
New  London. 

Cleveland. 

Du  Luth. 

Milwankee. 

St.  Paul, 

9.  New  London. 

St.  Paul. 

10.  Boston. 

Buffalo. 

Marquette. 

New  Loudon. 

Oswego. 

St.  Paul. 

12.  Boston. 

Buffalo. 

Mt.  Washington. 

1:J.  Buffalo. 

14.  Buffalo. 

16.  Du  Lutb. 

17.  San  Francisco. 

19.  Chicago. 

20.  Obwego. 

21.  Oswego. 

22.  Buffalo. 

Portland,  Me. 

Chicago. 

Cleveland. 

Detroit. 

Marquette. 

Toledo. 

23.  Rochester. 

Toledo. 

24.  Burlington. 

2.5.  Mt.  Washington. 

26.  Boston. 

Du  Luth. 

Mt.  Washington. 

27.  Oswego. 

uao    I.Marquette. 

2.  Marquette. 

3.  Davenport. 

6.  Chicago. 

Du  Luth. 

Grand  Haven.  ] 

Milwaukee. 

7.  Chicago. 

Detroit. 

Du  Luth. 

Grand  Haven. 

.     8.  Rochester. 

9.  Rochester. 

, 

10.  Boston. 

Cape  May. 

Chicago. 
Grand  Haven. 

Cheyenne. 

Detroit. 

Du  Luth. 

Marquette. 

Milwaukee. 

New  York. 

Oswego. 

St.  Paul. 

1 1.  Davenport. 

Detroit. 

12.  Boston. 

14.  Boston. 

Mt.  Washington. 

17.  Davenport. 

Dn  Luth. 

.  Indianapolis. 

Leavenworth. 

Marquette. 

Mt.  Washington. 

St.  Louis. 

St.  Paul. 

IB.  Cleveland. 

Du  Luth. 

Indianapolis. 

Toledo. 

Washington. 
20.  Grand  Haven. 

Wilmington. 

Oswego. 

21.  Boston. 

Burlington. 

Du  Luth. 

Portland,  Me. 

23.  Boston. 

Burlington. 

Du  Luth. 

Marquette. 

25.  Burlington. 

Du  Luth. 

Marquette. 

Oswego. 

30.  Davenport. 

Faly     2.  Dn  Lnth. 

Orand  Haven. 

4.  Milwaukee. 

Toledo. 

5.  Portland,  Me. 

6.  Detroit. 

11.  St.  John's. 

12.  Boston. 

Marquette. 

13.  Davenport. 

14.  Boston. 

Burlington. 

Chicago. 

Davenport. 

Detroit. 

Du  Luth. 

Escanaba. 

Grand  Haven. 

Indianapolis. 
St.  Paul. 
15.  Chicago. 

Marquette. 

Mt.  Washington. 

Oswego. 

Toledo. 

20.  Davenport. 

Du  Luth. 

Grand  Haven. 

Marquette. 

New  York. 
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July  21 


22. 

23. 
24. 
25. 
27. 
28. 
30. 
31. 
5. 


Aug. 


Sept, 


9. 
10. 
11. 
12. 

16. 

17. 

20. 
21. 
22. 
23. 
24. 

25. 
30. 

4. 

5. 

6. 

7. 


8. 

11. 
14. 
18. 
19. 
20. 
22. 
26. 
27. 
Oct.  16. 
18. 
24. 
Nov.     1. 

2. 

4. 

9. 


10. 

11. 
12. 
13. 
16. 
19. 
8. 
10. 
16. 
19. 
24. 


Dec. 


Boston. 

Detroit. 

St.  Paul. 

Boston. 

Du  Luth. 

Boston. 

Mt.  Washington. 

Fiskenaes. 

Chicago. 

Buffalo. 

Oswego. 

Chicago. 

Burlington. 

Milwaukee. 

Boston. 

Burlington. 

Chicago. 

Buffalo. 

Oswego. 

Buffalo. 

Oswego. 

Buffalo. 

Grand  Haven. 

Du  Lath. 

Chicago. 

Grand  Haven. 

Chicago. 

Burlington. 

Milwaukee. 

Marquette. 

Davenport. 

Chicago. 

Chicago. 

Dn  Luth. 

Boston. 

Oswego. 

Toledo. 

Burlington. 

Oswego. 

Du  Luth. 

Toledo. 

Cleveland. 

Milwaukee. 

Du  Luth. 

Du  Luth. 

Cleveland. 

Cleveland. 

Toledo. 

Marquette. 

Mt.  Washington. 

Cape  May. 

Buffalo. 

Portland,  Me. 

Boston. 

Cheyenne. 

Louisville. 

Oswego. 

Du  Luth. 

Milwaukee. 

Baltimore. 

Mt.  Washington. 

Du  Luth. 

Escanaba. 

Oswego. 

Chicago. 

Dn  Luth. 

Chicago. 

Rochester. 

Buffalo. 


Chicago. 
Grand  Haven. 

Cleveland. 
Marquette. 

Davenport 
Rochester. 

Buffalo. 

Marquette. 

Burlington. 

Chicago. 
Rochester. 
Du  Luth. 

Grand  Haven. 
Oswego. 

Davenport. 

Detroit. 

Rochester. 

Davenport. 
Toledo. 
Burlington. 
Du  Luth. 
Du  Luth. 
Chicago. 
Rochester. 
Chicago. 

Du  Luth. 

Du  Luth. 
Oswego. 
Marquette. 
Du  Luth. 

Cleveland. 

Grand  Haveo. 
Montreal. 

Grand  Haven. 
Du  Luth. 

Davenport. 
Oswego. 

Detroit. 
Rochester. 

Dn  Luth. 

Marquette. 
Chicago. 
St.  Paul. 
Montreal. 

St.  Paul. 
Du  Luth. 

Grand  Haven. 

St.  Paul. 

Burlington. 

Rochester. 

Cleveland. 
Portland,  Me. 

Milwaukee. 
St.  Paul. 

Bufialo. 

Mt.  Washington. 

Milwaukee. 

St.  Paul. 


Grand  Haven. 

Buffalo. 
Corinne. 
Montreal. 
Portland,  Me. 
Grand  Haven. 
Toledo. 
Indianapolis. 
Oswego. 


Savannah. 
Milwaukee. 
Toledo. 
Du  Luth. 


Portland,  Me. 

Cape  May. 

Inaianapolis. 

New  London. 

Rochester. 

Indianapolis. 

Washington. 


Charleston. 

Knoxville. 

New  York. 

Vicksbur^b. 

KnosviUe. 

WilmiogtoD. 


Marqnette. 
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6.  Co»ton. 
Milwaukee. 

7.  Buffalo. 
l:i.  Toledo. 
13.  Du  Luth. 
'30.  Marquette. 
31.  Chicago. 

4.  BostOD. 
Chiea^. 
Key  West. 
Marquette. 
New  York. 
(ThankGod  Harbor, 

Greenland.) 

5.  Lake  City. 

9.  Oswego. 
1*2.  Lake  City. 
15.  Marquette. 
1>^.  Lake  City. 
19.  Chicago. 

26.  Marquette. 

27.  Chicago. 
2H.  Lake  City. 
29.  Lake  City. 

;li  1.  Buffalo. 
Detroit. 
Marquette. 
Vicksbnrgh. 
6.  Toledo. 
14.  Wilmington. 
26.  Oswego. 

28.  Du  Luth. 

29.  Portland,  Me. 
31.  (Lake  City?) 

U    3.  Buffalo. 
Kochester. 
4  Toledo. 
6.  Nashville. 
9.  (Philadelphia?) 

10.  Buffalo. 
Cleveland. 
Indianapolis. 
New  York. 
Toledo. 

11.  Baltimore. 

14.  Buffalo. 

15.  Chicago. 

17.  Baltimore. 
Rochester. 

18.  Portland,  Me. 
23.  Baltimore. 

26.  Marquette. 

27.  New  York. 

ay     3.  Mt.  Washington. 
5.  Nashville. 
7.  Portland,  Me. 
9.  Chicago. 

12.  Kochester. 

13.  Chicago. 

24.  Chicago. 
Oswego. 

25.  Oswego. 

26.  Now  York. 

27.  Detroit. 

28.  Marquette. 
lime   1.  Rochester. 

2.DiiLuth. 

5.  (Rochester  T) 

6.  (Da  Loth  ?) 


Cleveland. 
New  York. 


Mt.  Washington. 

(Baltimore?) 

Du  Luth. 

Knoxville. 

Mobile. 

Philadelphia. 

Virginia  City. 

Mt.  Washington. 


Oawego. 
Portland,  Me. 


Burlington. 
Du  Luth. 
Oswego. 


Marquette. 


Chicago. 
Toledo. 


Breckenridge. 

Davenport. 

Leavenworth. 

Oswego. 

Washington. 

Oswego. 

Oswego. 

Marquette. 

Du  Luth. 


Qjwego. 


Da  Luth. 

Rochester. 
Rochester. 
Marquette. 
Nashville. 

Rochester. 


Du  Luth. 
Portland,  Me. 


Oswego. 
Cape  May. 
Galveston. 
Lake  City. 
Milwaukee. 
Portland,  Me. 
Washington. 


Rochester. 


Chicago. 
Escanaba. 
Portland,  Me. 


Marqnette. 
(Wilmington!) 


Cape  May. 

Detroit. 

Knoxville. 

Philadelphia. 

Wilmington. 

Portland,  Me. 

Rochester. 

Toledo. 

Marquette. 


Rochester. 
Milwaukee. 


Nashville. 
Oiwego. 


Grand  Haven 
Toledo. 


Charleston. 

Jacksonville. 

Lynchburgh. 

Nashville. 

St.  Paul. 

Wilmington. 


Cleveland. 
Grand  Haven . 
Toledo. 


O.Hwego. 


Chicago. 
Grand  Haven. 
Marquette. 
Portland,  Me. 


Oswego. 


Toledo. 
Marqnette. 

Rochester. 
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Jane 


July 


Aug. 


10. 
18. 
20. 
24. 
25. 
27. 

28. 
2. 
3. 


4. 


9. 
10. 
13. 
14. 


18. 
21. 
24, 
25. 


26. 


Sept. 


St.  Paul. 

Chicago. 

Chicago. 

Oswego. 

Chicago. 

Marquette. 

(Rochester  f) 

Chicago. 

Nashville. 

Chicago. 

Boston. 

Davenport. 

Louisville. 

Philadelphia. 

Chicago. 

Chicago. 

Du  Luth. 

Cleveland. 

Cleveland. 

Boston. 

Du  Luth. 

Buffalo. 

Davenport. 

Baltimore. 

Cleveland. 

Indianapolis.* 

Milwaukee. 

Oswego. 

Washington. 

Toledo. 

Baltimore. 

Burlington. 

(Cleveland  f ) 

Oswego. 

Augusta. 

Augusta. 

Burlington. 

Cleveland. 

Detroit. 

Leavenworth. 

Mt.  Washington. 

New  York. 

Philadelphia. 

Washington. 

Augusta. 

Omaha. 

(Burlington  ?) 

Buffalo. 

Cleveland. 

Detroit. 

IndiauapcHs. 

New  London. 

Rochester. 

Washington. 

New  York. 

Rochester. 

Ft.  Snlley. 

Boston. 

Detroit. 

Rochester. 

Du  Luth. 

Breckenridge. 

Escanaba. 

Toledo. 

Toledo. 

Breckenridge. 

St.  Paul. 

Mt.  Washington. 

Marquette. 

Breckenridge. 


Du  Luth. 
Portland,  Oreg. 

Oswego. 


Indianapolis. 
St.  Paul. 


Toledo. 


Indianapolis. 

Oswego. 

Portland,  Oni 

Burlington. 

Breckenridge. 

Chicago. 

Detroit. 

Du  Luth. 

Indianapolis. 

Marquette. 

New  York. 

Oswego. 

Rochester. 

Toledo. 

St.  Paul. 

Buffalo. 

Chicago. 

Cleveland. 

Oswego. 

Toledo. 

Cleveland. 

Buffalo. 

Chicago. 

Cincinnati. 

Davenport. 

Detroit. 

Grand  Haveo. 

Knoxville. 

Louisville. 

Marnoette. 

Nashville. 

New  York. 

Norfolk. 

Philadelphia. 

Pittsburgh. 

Rochester. 

Wilmington. 

Boston. 

Breckenridge. 

Buffalo. 

Cleveland. 

Detroit. 

Ft.  Solly. 

Rochester. 

St.  Paul. 

Davenport. 

Marquette. 

St.  Paul. 

Baltimore. 

Boston. 

BufiUo. 

Cape  May. 

Chicago. 

Cincinnati. 

Corinne. 

Cheyenne. 

Davenport. 

Grand  Haven. 

Indianapolis. 
Milwaukee. 

Knoxville. 

Louisville. 

Memphis. 

Nashville. 

New  London. 

Norfolk. 

Omaha. 

Oswego. 

Pittuburgb, 

Portland,  Me. 

Rochester. 

Toledo, 

Wilmington. 

Cleveland. 

St.  Lonis. 

Virginia  City. 

Breckenridge. 

Cairo. 

Chicago. 

Corinne. 

Davenport. 
Ft.  Sully. 

Denver. 

DuLuth. 

Grand  Haves. 

Leavenworth. 

Milwaukee. 

Marquette. 

Norfolk. 

Oswego. 

Pittsburgh. 

»St.  Louis. 

St.  Paul. 

Toledo. 

Wilmington. 

St.  Paul. 

Buffalo. 

Cape  May. 

ClevelaDd. 

Du  Luth. 

Grand  Haven. 

Norfolk. 

Toledo. 

Marquette. 

Cleveland. 

Detroit. 

DuLnth. 

Ft.  Sully. 

Marquette. 

St.  Paul. 

Chicago. 

Ft.  Sully. 

Maninette. 

Washington. 

Rochester. 

Du  Luth. 

Ft.  Sully. 

Rochester. 
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*.  R  reck  CD  ridge. 

4.  SreckeD ridge. 
G.  Sreckenridge. 
7.  A.lpeiia. 

H.  Cleveland. 
^.  li  reckon  ridge. 

Ttocbester. 
5i>.  Breckenridge. 
$0.  Breckenridge. 

1.  Buffalo. 

Ht.  Panrs  Island. 

2.  Kt.  Sully. 

3.  Alpena. 
>filwankee. 

4.  St.  Paul's  Island. 
r>.  Alpena. 

Ft.  Sully. 

Toledo. 
6.  Marquette. 
B.  Cairo. 
IK  CairoT 
12.  Mt.  Washington. 
\3.  Knoxville. 
14.  Augusta. 

Charleston. 

Denver. 

Jacksonville. 

Norfolk. 

Savannah. 
15.  Escanaba. 
ir>.  Portland,  Me. 

17.  Breckenridge. 
La  Crosse. 

18.  Chicago. 
2.'>.  La  Crosse. 

28.  Alpena 
Marquette. 
Portland,  Me. 

29.  Alpena. 
Geneva. 
Toledo. 

30.  Alpena. 

r.      I.  Baltimore. 

4.  St.  Paul's  Island. 
G.  Alpena. 
8.  New  York. 
10.  Baltimore. 
Davenport. 
Pembina. 
17.  St.  PauVs  Island. 
20.  Wiisbington. 

23.  Fort  Benton. 

24.  Fort  Sully. 

25.  Alpena. 

2(\.  Breckenridge. 

27.  Alpena. 

St.  Paul's  Island. 

28.  Rochester. 

29.  Jacksonville. 

30.  St.  Paul's  Island, 
ec.     1  Pembina. 

2.  St.  Paul's  Island. 

3.  La  Crosse. 

10.  (St.  Paul's  Island  i 
17.  Alpena. 

20.  Pembina. 

21.  Pembina. 

22.  Pembina. 


Ft.  Sully. 
Portland,  Me. 
Cincinnati. 

Bufifalo. 

Boston. 

Du  Lnth. 
Du  Luth. 
Davenport. 

Portland,  Me. 
Du  Luth. 
Rochester. 

Breckenridge. 
Oswego. 

St.  Paul. 

St.  Paul's  Island. 
New  York. 

Baltimore. 

Chicago. 

Detroit. 

Lake  City. 

Philadelphia. 

Toledo. 

La  Crosse. 

Rochester. 

Cheyenne. 

St.  Paul. 


Burlington. 

Milwaukee. 

Rochester. 

Boston. 

Marquette 

Washington. 

Ft.  Solly. 

Boston. 

Breckenridge. 

Boston. 
Ft.  Benton. 
Portland,  Me. 


La  Crosse. 
La  Crosse. 

Pembina. 
Burlington. 


Pembina. 

St.  Paul's  Island 


Rochester. 

St.  Paul. 

Ft.  Sully. 

Rochester. 
Marquette. 
Detroit. 


Escanaba. 

St.  Paul's  Island. 


Bnrlington. 
Rochester. 


Boston. 
Corinne. 
Ft.  Sully. 
Montgomery. 
Portland,  Me. 
Washington. 
St.  Paul. 
St.  Paul. 
Chicago. 
Toledo. 


Detroit. 

Mt.  Washington. 

Davenport. 
Mt.  Washington. 

Geneva,  N.  Y. 
Geneva,  N.  Y. 

Escanaba. 

Breckenridge. 
La  Crosse. 
Washington. 


St.  Paul's  Island. 
St.  Paul's  Island. 

St.  Paul's  Island. 
Pembina. 


Philadelphia. 

Du  Luth. 
Marquette. 


Du  Luth. 
St.  Paul. 


Capo  May. 

Davenport. 

Indianapolis. 

Nashville. 

Rochester. 

Wilmington. 

St.  Paul's  Island. 

Wilmington. 

Ft.  Benton. 


Escanaba. 
Oswego. 

Escanaba. 
Portland,  Me. 

Philadelphia. 

Pembina. 

Burlington. 
Leavenworth 


Portland,  Me. 
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Dec.  23.  Alpena. 
Pembina. 
24.  St.  PauVs  Island. 

Breckenridge. 

Buffalo. 

DuLath. 

25.  Breckenridge. 

Pembina. 

St.  Pauls  Island. 

26.  Pembina. 

St.  Paul's  Island. 

27.DaLuth. 

La  Crosse. 

Marquette. 

29.  Alpena. 

Portland,  Me. 

30.  Pembina. 

St.  Paul's  Island. 

31.  Alpena. 

Burlington. 

Du  Luth. 

Mt.WaahLar-. 

Portland,  Me. 

1873. 

Jan.     3.  Breckenridge. 

Mt.  Washington. 

5.  Da  Luth. 

Ft.  Sully. 

(Washington  ?) 

6.  Ft.  Sully. 

7.  Boston. 

Burlington. 

Cape  May. 

Davenpon. 

Ft.  Sully. 

Geneva. 

Knoxville. 

Lextngtoc. 

Mt.  Washington. 

New  Haven. 

New  London. 

OiiweKO. 

Philadelphia. 

Portland,  Me, 

Rochester. 

Washingtn:. 

8.  Burlington: 

t).  (Milwaukee!) 
12.  St.  Paul's  Island. 

(Vicksburgh?) 

18.  Alpena. 

Breckenridge. 

Escanaba. 

LaCnM»e. 

Marquette. 
19.  (n.  Benton?) 

Milwaukee. 

St.  Paurs  Island. 

20.  (Ft.  Sully?) 

St.  Paul's  Island. 

21.  Pembina. 

23.  St.  Paurs  Island. 

24.  y  icksbnrgh. 

25.  Alpena. 

Milwaukee. 

26.  Du  Luth. 

St.  Paul's  Island. 

27.  St.  Paurs  Island. 

28.  Alpena. 

Breckenridge. 

Du  Luth. 

EManaba. 

Marquette. 

29.  Ft.  Sully. 

Feb.     1.  Alpena. 

Breckenridge. 

Buffalo. 

BnrimgtoD 

Dn  Luth. 

Escanaba. 

Ft.  Sally. 

LaCnM»e. 

Marquette. 

Milwaukee. 

Mt.  Washington. 

St.  PauL 

2.  Alpena. 

Boston. 

Buffalo. 

Marqaette. 

Mt.  Washington. 

New  Haven. 

5.  Ft.  Sully. 

16.  Alpena. 

19.  Alpena. 

Escanaba. 

20.  Breckenridge. 

Buffalo. 

Du  Luth. 

Neir  Havec 

Pembina. 

St.  Paul's  Island. 

21.  Alpena. 

Breckenridge. 

Buffalo. 

DuLnth. 

Escanaba. 

Ft.  Sully. 

Geneva. 

LaCiwn^. 

Milwaukee. 

New  Haven. 

Pembina. 

KoclMat«T. 

St.  Paul. 

22.  Alpena. 

La  Crosse. 

New  Haven. 

SanDiega 

St.  Paul's  Island. 

23.  Alpena. 

Breckenridge. 

Du  Luth. 

Ft.SnllT. 

La  Crosse. 

Milwaukee. 

Pembina. 

St.  Paul 

24.  Ft.  Sully. 

Pembina. 

25.  New  Haven. 

26.  Boston. 

Burlington. 

St.  Paul's  Wand. 

Mar.     1.  Boston. 

Burlington. 
Ft.  Sully. 

Ft.  Benton. 

Ft.  SoUt 

2.  Du  Luth. 

La  Crosse. 

Pembina. 

St.  Paul. 

3.  Alpena. 

Du  Luth. 

Marquette. 

Pembma. 

6.  Portland,  Me. 

8.  Breckenridge. 

Grand  Haven. 

Pembina. 

9.  Alpena. 

Burlington. 

Mt.  Washington. 

New  Haven. 

Omaha. 

)  O.Boston. 

Burlington. 

Mt.  Washington. 

New  HjTri. 

13.  New  Haven. 

16.  Alpena. 

Buffalo. 

18.  Ft.  Sully. 

St.  Paul's  Island. 

20.  (Omaha?) 

21.  Alpena. 

Du  Luth. 

Ft.  Sully. 

LaCnwr. 

Marquette. 

Milwaukee. 

Wood's  Hole. 
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Alpena. 

Brockenridge. 

Buffalo. 

Du  Luth. 

Ft.  Snlly. 

Geneva. 

La  Crosse. 

Oswego. 

l*einl>iua. 

Rochester. 

Washington. 

Wood's  Hole. 

Alpena. 

Boston. 

Buffalo. 

Marquette. 

(Omaha?) 

Pembina. 

St.  Paurs  Island. 

.  New  Haven. 

Pembina. 

.  Tja  Crosse. 

Marquette. 

Pembina. 

•.  Alpena. 

Escauaba. 

Marquette. 

.  Alpena. 

>.  Alpena. 

Ft.  Sully. 

La  Crosse.    . 

.  Boston. 

(Breckenridge?) 

Ft.  Sully. 

Mt.  Washington. 

(New  Haven?) 

Portland,  Me. 

Rochester. 

;.  Pembina. 

1.  (ieueva. 

Oswego. 

Rochester. 

I.  New  Haven. 

>.  Omaha. 

r.  Pembina. 

J.Alpena. 

Now  ILiven. 

?.  •Breckenritlgf?) 

Du  Luth. 

Escanaba. 

Ft.  Sully. 

La  Crosse. 

Pembiua. 

St.  Paul. 

0.  Alpena. 

Boston. 

Du  Luth. 

Escanaba. 

Fi.  Benton. 

Ft.  Sully. 

St.  Paul. 

0.  Alpena. 

Boston. 

Du  Luth. 

Escanaba. 

Ft.  Benton. 

La  Crosse. 

New  Haven. 

Pembina. 

St.  Paul. 

11.  Alpena. 

Escanaba. 

La  Crosse. 

Now  Haven. 

Pembina. 

St.  Paul. 

2*2.  St.  Paul. 

23.  Boston. 

Pembina. 

St.  Paurs  Island. 

24.  Buffalo. 

New  Haven. 

'2o.  Alpena. 

Breckenridge. 

Fort  Sully. 

Geneva. 

Marquette. 

Pembina. 

Rochester. 

'26.  Alpena. 

Fort  Sully. 

Marquette. 

Pembina. 

'27.  Alpena. 

Fort  Benton. 

Marquette. 

St.  PauFs  Island. 

'2>».  Alpena. 

La  Crosse. 

Pembina. 

'21».  Fort  Benton. 

Marquette. 

Pembina. 

■.)U.  Alpena. 

Du  Luth. 

Eastport. 
Washington. 

Marquette. 

Mt.  Washington. 

Pembina. 

2.  Buffalo. 

7.  Mt.  Washington. 

13.  Alpena. 

15.  Alpena. 

Boston. 

Cape  May. 

Davenport. 

Fort  Benton. 

Grand  Haven. 

La  Crosse. 

Marquette. 
Toledo. 

Mt.  Washington. 

New  Haven. 

Portland,  Me. 

Washington. 

Yankton. 

IG.  Alpena. 

Boston. 

Fort  Benton. 

Marauette. 

Pembina. 

17.  Alpena. 

Eastport. 

(?  Rochester.) 

/w  * 

18.  Alpena. 

W    «"     1.  'I 

19.  Mt.  Washington. 

New  Haven. 

21.  La  Crosse. 

St.  Paul. 

22.  Geneva. 

La  Crosse. 

Sfc.  Paul. 

23.  Baffalo. 

Cleveland. 

Du  Luth. 

La  Crosse. 

Rochester. 

Toledo. 

' 

25.  Eastport. 

2G.  La  Crosse. 

27.  Alpena. 

2?*.  Alpena. 

Buffalo. 

Cleveland. 

Geneva. 

La  Crosse. 

Memphis. 

Milwaukee. 

New  Haven. 

(Oswego!) 

Pembina. 

Toledo. 

21).  Alpena. 

Du  Luth. 

La  Crosse. 

Marquette. 

Pembina. 

no.  (New  Haven?) 

St.  Paul. 

31.  Alpena. 

Mt.    Washington 

,   Mt.    Washington 

,   Mt.    Washington, 

Station  1. 

Station  2. 

Station  3. 

no    1.  Alpena. 

Boston. 

Buffalo. 

Chicago. 

Detroit. 

Erie. 

Ft.  Sully. 

(f  Galveston.) 

Milwaukee. 

Mt.    Washington 

,  Mt.    Washington 

,   Mt.    Washington, 

Slation  L 

Station  2. 

Station  3. 

70  w 
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me    l.Mt.      Washington, 

New  Haven. 

New  London. 

Oswego. 

Station  4. 

Rochester. 

Toledo. 

Washington. 

2.  Ft.  Benton. 

(?  Galveston.) 

Mt.    Washington, 

Mt.    Waahiu- 

Station  1. 

Station  t 

Pembina. 

3.(1  Galveston.) 

St.  Paul. 

4.  (T  Galveston.) 

5.  (t  Galveston.) 

6.  Galveston. 

7.  Buffalo. 

Mt.    Washington, 
Station  2. 

• 

12.  Alpena. 

Mt.    Washington, 

Station  3. 
Mt.    Washington, 

New  Haven. 

13.  La  Crosse. 

Mt.    Washington. 

St.  Paul. 

Station  1. 

Station  2. 

14.  Alpena. 

Escanaba. 

Ft.  Benton. 

Grand  Ha  vim 

Marquette. 

Mt.    Washington, 
Station  2. 

15.  Du  Lnth. 

La  Crosse. 

Marquette. 

Mt.    Wasbin, 

Oswego. 

St.  Paul. 

Station  a 

16.  Breckenridge. 

Du  Luth. 

Ft.  Sully. 

Marquette. 

Milwaukee. 

Mt.    Washington, 
Station  3. 

17.  Mt.     Washington, 

Mt.    Washington, 

Mt.    Washington, 

Station  1. 

Station  2. 

Station  3. 

18.  Alpena. 

Boston. 

Buffalo. 

Chicago. 

(Erie?) 

Ft.  Sully. 

Grand  Haven. 

La  Cro6«*. 

Milwaukee. 

Morgantown. 
Washington. 

Rochester. 

St.  Paul. 

Toledo. 

19.  Mt.     Washington, 

Station  3. 

20.  Alpena. 

Du  Luth. 

Marquette. 

Mt,    Wasbii:, 

Mt.     Washington, 

Washington. 

Station  'i. 

Station  4. 

22.  Boston. 

Mt.    Washington, 

Mt.    Washington, 

Station  1. 

Station  2. 

23.  Burlington. 

Mt.    Washington, 

Mt.    Washington, 

Mt.   Wasliiii, 

Station  1. 

Station  2. 

SUtion  :i 

Pembina. 

Portland,  Me. 

24.  Boston. 

Mt.    W;ishiugton, 

Mt.    Washington, 

Mt.   Wasbii: 

Station  1. 

Station  2. 

Station  ;i 

New  Haven. 

Oswego. 

Portland.  Me. 

St.  Pan!. 

25.  Breckenridge. 

Erie. 

Mt.    Washington, 

Mt.    Washiti; 

Station  1. 

Station  .'. 

Mt.     Washington 

St.  Paul. 

Station  3. 

26.  Alpena. 

Baltimore. 

Boston. 

Buffalo. 

Burlington. 

Cape  May. 

Chicago. 

Cleveland. 

Detroit. 

Escanaba. 

Grand  Haven. 

La  Crosse. 

Marquette. 

Milwaukee. 

Morgantown. 

Mt.    Washia. 
Station  I. 

Mt.  Washington, 

Mt.    Washington, 

Mt.    Washington, 

New  Havec. 

Station  2. 

Station  3. 

Station  4. 

New  London. 

Oswego. 

Pembina. 

Portland.  Mi 

Rochester. 

St.  Paul. 

Washington. 

WootFs  Ho]v 

Yankton. 

27.  Alpena. 

Boston. 

Du  Lnth. 

Escanaba. 

Marquette. 

Milwaukee. 

Mt.    Washington, 
Station  2. 

New  Havf! 

New  York. 

St.  Paul. 

28.  Alpena. 

Mt.    Washington. 

Mt.    Washington, 

Pembiaa. 

Station  1, 

Station  2. 

29.  Boston. 

Breckenridge. 

Mt.    Washington, 

Omaha. 

Portland,  Me. 

Station  2. 

30.  Alpena. 

Rochester. 

Illy     l.St.  Paul. 

2.  Buffalo. 

Erie. 

Marquette. 

4.  St.  Paul. 

7.  St.  Paul. 

-■• 
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Inly 


Vng. 


O.DuLuth. 

Erie. 

Mt.    Washington, 

St.  Paul. 

12.  Alpeua. 

Boston. 

Buffalo. 

Burlington. 

Cleveland. 

Detroit. 

Oswego. 

Rochester. 

13.  Alpena. 

14.  Alpena. 

Buffalo. 

Du  Luth. 

Marquette.. 

Bochester. 

15.  Erie. 

Pembina. 

16.  Breckenridgc. 

Buffalo. 

Davenport. 

La  Crosscv 

Milwaukee. 

Pembina. 

Rochester. 

17.  Alpena. 

IH.  Baflfalo. 

Grand  Haven. 

Pembina. 

19.  Pembina. 

20,  Alpena. 

Boston. 

Breckenridge. 

Buffalo. 

Chicago. 

Cleveland. 

Davenport. 

Detroit. 

Da  Lutli. 

Erie. 

Escanaba. 

Fargo. 

Ft  Sally. 

Grand  Haven. 

La  Crosse. 

Marquette. 
Portland,  Me. 

Milwaukee. 

Omaha. 

Pembina. 

Rochester. 

St.  Paul. 

Toledo. 

Wood's  Hole. 

Yankton. 

21.  Alpena. 

Davenport. 

Marquette. 

Milwaukee. 

Portland,  Me. 

22.  Alpena. 

Milwaukee. 

Pembina. 

Portland,  Me. 

2:}.  Alpena. 

Buffalo. 

Marquette. 

25.  Alpena. 

2t).  Alpena. 

Grand  Haven. 

28.  Pembina. 

29.  Alpena. 

Pembina. 

30.  Alpeua. 

Boston. 

Breckenridge. 

Pembina. 

Washington. 

3.   St.  Paul. 

5.   Boston. 

Mt.  Washington. 

H.  Alpena. 

12.  Alpena. 

Chicago. 

Dubnqne. 

Milwaukee. 

16.  Alpena. 

Erie. 

Omaha. 

Oswego. 

17.   Alpena. 

Breckenridge. 

Du  Luth. 

Ft.  Sully. 

La  Crosse. 

Oswego. 

Rochester. 

19.   Rochester. 

20.  Alpena. 

21.   Dubuque. 

22.  Boston. 

Detroit. 

Duluth. 

St.  Paul. 

23.   Breckenridge. 

Erie. 

Ft.  Sully. 

New  London. 

24.  Portland,  Me. 

Rochester. 

Breckenridge.  * 

Du  Lath. 

Milwaukee. 

St.  Paul. 

25,  Alpena. 

Du  Luth. 

Erie. 

La  Crosse. 

26.  Alpena. 

DuLuth. 

Erie. 

Mt.  Washington, 

Rochester. 

St.  Paul. 

27.   Alpena. 

Breckenridge. 

Mt.  Washington. 

St.  Paul. 

28.   Marquette. 

29.  Alpena. 

Du  Luth. 

XoTK :  From  May  .11  to  Jnne  30,  inclaaire,  the  four  AtatioDR  at  Mount  WasIiiiiKton  are  nnmbcred 
>tatioD  No.  1,  Station  No.  2.,  Station  No.  3,  and  Station  No.  4 ;  the  snmmit  being  No.  1  and  the  base  No. 


Paphr  .33. 


Legation  op  Austria-Hungary, 
Washingionf  May  6, 1873. 

Mr.  Secretary  of  State  :  At  the  meeting  of  meteorologists  at  Leipsic,  a  series  of 
riuestions  were  propounded  for  the  purpose  of  bringing  about  greater  uniformity  in  the 
LDSt'eorological  labors  of  various  countries,  and  greater  unanimity  in  the  development 
of  this  science,  the  influence  of  which  upon  the  interests  of  navigation  and  agriculture 
is  indisputable. 

As  a  means  of  attaining  this  end,  it  is  proposed  to  convene  a  congress  of  meteorolo- 
gists, similar  to  the  international  assemblies  which  have  met  from  time  to  time  for  the 
purpose  of  discussing  scientific  questions  of  international  interest.  It  has  been  agreed 
that  the  congress  shall  commence  its  session  next  nutumn,  at  the  city  of  Vieiyua  r  and^T 
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that  a  committee  shall  be  appoiDtcd  to  take  charge  of  the  preparatoo'  lal»oni,  m 
mittee  to  bo  compoHed  of  the  following  gentlemen :  Dr.  IL  Wild,  Dr.  C.  Unih:.* 
Dr.  C.  Jelinek. 

In  the  fulfillment  of  this  mission,  Director  Jelinek,  on  behalf  of  the  oomtnitv 
jnst  addressed  a  series  of  proposals  to  the  imperial  and  royal  niinUter  of  pub 
strnction,  asking  at  the  same  time,  with  a  view  to  giving  an  official  chancUr  % 
projected  congress,  that  these  governments,  which  have  hitherto  favored  the  th'-. 
ment  of  meteorological  science,  may  be  invited  to  send  delegates,  selected  from  t:  \ 
the  heads  of  their  meteorological  institutes  and  the  directors  of  observations  '^   . 
no  connection  with  the  State. 

In  consequence  of  this  request,  I  have  just  received  iustnictions  from  my  {;»v^r 
Mr.  Secretary  of  State,  to  send  you  ten  copies  of  the  report  of  the  diacoMiou* 
took  place  at  the  meeting  of  the  meteorologists  at  Leipsic,  and  to  invite,  in  iu  . 
the  Government  of  the  United  States  to  be  pleased  to  take  part  in  the  projto 
gress,  which  will  meet  on  the  Ist  of  September,  at  Vienna,  and  which  will  vis^ 
session  for  hot  more  than  fifteen  days. 

The  encouragement  which  the  Government  of  the  United  States  hajs  always  &' 
to  the  science  in  question,  and  the  wonderful  results  which  have  been  oIiCai.- 
meteorological  observations  on  this  continent,  renders  its  participation  in  the  aic^ 
congress  in  the  highest  degree  desirable.     I  therefore  entertam  the  hope  iL^*  ■ 
Government  of  the  United  States  will  be  pleased,  in  the  interest  of  scieDce  ak 
general  welfare,  to  join,  by  its  representations  at  this  congress,  the  experieorr 
meteorological  institutes  to  the  obsen'ations  of  the  meteorologists  of  Earop*-. ' 
thus  the  sphere  of  knowledge  which  is  useful  to  mankind  may  be  extended. 

Be  pleased  to  accept,  Mr.  Secretary  of  State,  the  assurance  of  my  very  bts^ 
sideration. 

ledee::. 

Hon.  Hamilton  Fish, 

Secretary  of  State f  WoBhUujton. 


B. 

War  DEPAKTJiKXT 
WaBhiHfjton  City,  AmftMi  15,  l-T 
Sir  :  Information  having  been  communicated  to  this  Department  by  the  Departs^* 
of  State,  that  an  invitation  has  been  given  by  the  Austrian  ^vemment  to  the  re- 
states Government  to  take  part  in  a  congress  of  meterologists,  to  convene  at  Viri.. 
on  the  1st  of  September  next,  and  the  designation  of  a  delegate  to  attend  that  ctm^^ 
having  been  committed  to  this  Department,  yon  are  authorized  to  proceed  to  V  i^ 
to  represent  the  United  States  Government  in  the  proposed  congress. 

You  will  inform  the  congress  of  the  deep  interest  with  which  this  Departokrr : 
gards  whatever  may  relate  to  the  advancement  of  systems  of  storm* wamingft ;  *i  - 
its  desire  that  an  interchange  of  international  telegraphic  weather-report*  may  J* 
tended  as  widely  as  possible. 

Very  respectfully,  your  obedient  servant, 

WM.  W.  BELKXAP. 
Sccrttwry  i»/  ' 
Gen.  Ai.iiEirr  J.  Mver, 

Chief  Signal-Officer,  U.  S,  J. 


C. 

MEMORANDUM. 

The  exchange  of  simultaneous  reports  between  Russia  aud  the  United  Suu*  • 
commence  with  those  to  be  taken  on  January  1, 1874.  The  hour  of  observatisc.  v 
7.35  a.  m.,  Washington  (local)  time.  The  reports  will  be  exchanged  by  maiU  thf » 
ages  to  be  mailed  on  the  15th  and  last  days  of  each  month.  The  Tepors»  u  j 
nearly  as  possible  uniform  in  character  aud  to  exhibit  at  lojist  pressure,  Utn^Jtr^ 
wind,  rain,  relative  humidity,  and  clouds.  ^ 

ViEN'XA,  September  IG. 
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D. 


MEMOnAXDUM. 


Tbo  cxclianjjo  of  simultaueous  reports  between  Tnrkey  aud  tbe  Uuited  States  will 
commcDce  with  those  to  be  taken  on  January  1, 1874.  The  hour  of  observation  to  be 
7.35  a.  ID.,  Washinffton  (local)  time.  The  reports  will  be  exchanged  by  mail.  The 
packages  to  be  mailed  on  the  15th  and  last  days  of  each  month.  The  reports  to  be  as 
nearly  as  possible  uniform  in  character  and  to  exhibit  at  least  pressure,  temperature, 
wind,  rain,  relative  humidity,  and  clouds. 

COUMBARY, 
Dirccteur  ile  V Obscnatoire  imp^nal  met^orologiqne  de  Constantinople. 
ViKNNA,  Septemha- 16, 1873. 


PArER  34. 

The  following  table  shows  the  percentage  of  verifications  of  probabilities  for  each 
division  or  subdivision  named  for  each  month,  the  monthly  percentageof  all,  the  yearly 
percentage  of  each,  and  the  percentage  of  total  verification. 


Month. 

S 

1 

1 

o 

1 

"3 

« 

3 
1 

I 

o 

i 

.76 

.80 
.78 

.76 
.70 
.77 
.76 
.74 
.70 
.84 
.76 
.80 

1 

a 
1 

i 

Monthly    per- 
centage for  all 
sections. 

1872. 
October 

.79 
.79 
.SI 

.82 
.79 

.82 
.82 
.79 
.81 

.87 
.84 
.83 

.81 

.79 
.83 

.83 
.80 
.79 

.80 
.79 

.81 
.82 
.79 

.85 

.79 
.76 
.79 

.79 
.76 
.80 
.84 
.79 
.87 
.83 
.80 
.84 

.80 
.76 

.78 

.74 
.80 
.78 
.79 
.75 
.80 
.83 
.74 
.79 

.77 
.74 

.80 

.75 
.75 
.75 
.77 
.77 
.74 
.80 
.77 
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